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This invention relates to a product of textile ?bers 
bonded to a backing member and, more particularly, re~ 
lates to a structure of textile ?bers ?xed in a sheet of 
flexible macrocellular foamed plastic and the method of 
making such a structure. 

There are numerous instances in the textile ?eld where 
it is desirable to ?x ?ber or combinations of ?ber, in 
the form of thread or yarn, into a backing sheet of some 
sort. This combination may taken the form of a needle 
tufted carpet in which the tufts are loops of the yarn 
stitched into the backing material with the pile formed 
on one face of the backing material. On the opposite 
side of such material, the yarn is ?xed. Conventionally, 
this has been done by latex or similar types of adhesives 
which were applied in the liquid form. 
Another form which the combined ?ber and backing 

materials may take is in the case of a deep pile fabric 
where considerable cut ?bers are aggregated with one end 
of these ?bers being retained in some backing material. 
In such cases, these may be used as imitation furs or 
insulating members for lining the interior of garments. 
Another product which is formed out of combined ?ber 

and backing materials is the case where a non-woven 
web or bat is made by conventional means in which ?bers 
may be running randomly therethrough and this web or 
bat is adhered to a backing material so as to give it 
strength and substance. Such combinations may be used 
as interlining for garments. 

It is characteristic of all of the above-cited examples 
of ?ber and backing material combinations that the 
anchoring of the ?ber to the backing material must be 
permanent and strong so as to minimize pilling or shed 
ding of the ?ber from the structure. Additionally, as many 
of these combinations are used in apparel for insulating 
purposes, it is most advantageous to have the combina 
tion constructed in such a way as to maximize their in 
sulating characteristics. 

Moreover, as such ?ber and backing combinations are 
used in applications where resiliency of the combined 
materials is useful, any construction forms which in 
crease the resiliency are desirable. 

Finally, for the garment application of such ?ber and 
backing sheets it is important that the resulting combina 
tion have a minimum weight so as to lessen the load 
which the person wearing the garment must carry around. 

In view of the desirable characteristics of a foam and 
backing material recited above, this invention provides a 
new product in which there is combined a sheet of ?exible 
macrocellular ‘foamed plastic having ?bers combined 
therewith in which ?bers pass through the foamed plastic 
and have their ends protruding from one side of the 
plastic with such ends being ?xed to the protruding side 
of the plastic. 
The invention also provides for the foam and ?ber 

combination recited above to be combined With a thin 
sheet of material bonded to the ?ber protruding side of 
the plastic so as to present a lightweight but dimensionally 
stabilized product. 
A further feature of the invention is that the foam-?ber 

combination be made out of a heat fusible foam whereby 
the ?ber is ?xed in the foam by a super?cially fused layer 
of ‘foam on the ?ber protruding side of the sheet of foam 
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and, alternately, this fused layer could be used to bond 
a thin sheet of material to the fused layer so as to provide 
a dimensionally stabilized combination of foam and ?ber. 

In addition, the invention contemplates using thermo 
plastic ?bers where the melting temperature of the thermo 
plastic ?ber is no higher than that of the heat fusible 
plastic foam so that the ends of the ?ber become melted 
and fused in the fused layer of the foam. 

It is, of course, a part of the invention to provide the 
process for making the products recited above in which 
?bers are caused to pass through a sheet of heat fusible 
?exible macrocellular foamed plastic and the protruding 
ends of the ?bers are then exposed to an intense heat 
so as to quickly and only super?cially heat the foam above 
the melting temperature to form a fused layer which, 
upon cooling, ?xes the ends of the ?ber in the foam. 
As a further feature, the process contemplates laminat 

ing a thin sheet of material to the soft and tacky foam 
which is to form the fused layer and which causes a bond 
ing of the material to the fused layer upon cooling. 
The various features of novelty which characterize the 

invention are pointed out with patricularity in the claims 
annexed to and forming a part of this speci?cation, but 
for a better understanding of the invention, its operating 
advantages and speci?c objects obtained by its use, refer‘ 
ence should be had to the detailed explanations of the‘ 
preferred embodiments of the invention along with the 
illustrations in the accompanying drawings. 

In the drawings: 
FIGURE 1 is a greatly simpli?ed and enlarged cross 

section of a foam-?ber combination embodying the pres 
ent invention with reference to a tufted type of construc 
tion; and 
FIGURE 2 is a cross section of an alternate embodi 

ment of the invention in which a non-woven web of ?bers 
is combined with foam. 

With reference to FIGURE 1, there is shown tufts or 
loops 10 of spun yarn which are stitched into a sheet 12 
of flexible macrocellular foamed plastic in which the bot 
tom of the loops 14 are secured to the foam by a body of 
material 16. The body of material 16 may be either an 
adhesive or preferably, as explained hereinafter, fused 
foam. Additionally, there may be added, where dimen 
sional stability or strength of the foam-?ber combination 
is required, a fabric material 18. Thus, there is provided 
a foam-?ber combination in which the ?ber is ?xed into a 
backing material which is resilient and may be provided 
thick enough to give the combination a total resiliency 
such as; for instance, in a rug or carpet so as to entirely 
‘eliminate any padding or underlay therefor. 
FIGURE 2 illustrates a second embodiment of the in 

vention in which there is a bat or web 20 consisting of 
a multiude of randomly oriented ?bers some of which 
?bers 22 are passed through a sheet 24 of ?exible macro 
cellular foamed plastic such that the ends 26 of the ?bers 
22 protrude from one side of the plastic sheet 24. These 
ends 26 are ?xed in a material 28 which bonds them to 
the body of foam 24. 
As hereinafter described, this material 28 may consist 

of used foam which, in turn, may be also used to bond 
the fabric 30 to the body of foam 24 so as to add dimen 
sionable stability and strength to the foam-?ber combina 
tion. ' 

The drawings shown in FIGURES‘ 1 and 2 have been 
enlarged for illustration purposes so that no reliance 
should be placed on the relative dimensions shown therein 
or on the relative proportion of the components. 
As one skilled in the art can appreciate, the products 

described above may made by a number of different 
methods; however, it is preferred that the process for 
‘making such products be as described hereinafter. 
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First, ?bers, with reference to FIGURE 1, in the form 
of spun yarn 10 are inserted through the sheet of ?exible 
macrocellular foam plastic 12 so as to provide protrud 
ing ends 14. These ends are then ‘bonded to the foam plas 
tic sheet 12 by a bonding agent 16. 
More particularly, the process is best carried out using 

a heat fusible type of ?exible macrocellular foam plastic . 
wherein the bonding material 16 is formed by subjecting 
the foam plastic sheet to a direct intense heat so as to 
quickly and only super?cially heat the foam above its 
melting temperature and thus form a fused layer which, 
upon cooling, holds the ends 14 in place in the foam 
12. As as additional step in the process to form this new 
product, the adhesive characteristics of the melted foam 
prior to its fusing and after treatment with the intense 
heat can have adhered thereto a material 18 which will 
bond upon cooling of the fused layer of foam. 
The backing material 18 or 30 can be either a fabric 

of the known knitted or woven types or may even be a 
sheet of plastic material, such as polyvinyl. 
The method of producing the article illustrated in 

FIGURE 1 is carried out by having the foam sheet 24 
fed into a conventional needle tufting machine in the 
usual manner in which a conventional backing material is 
used. Tufts or loops of the yarn are stitched into the foam 
sheeting with the pile formed on the face of the foam 
sheet. The tufting yarn could be spun from any of the 
usual textile ?bers or combinations thereof. The back 
face of the foam sheeting would be that face which is 
reversed from the pile face. Embedded in this back face 
would be the tightly drawn back loops 14 of the tufting 
yarn. Since the foam is a resilient material, the back loops 
will be drawn into the foam so that the short substantially 
horizontal surface of the loop will be approximately level 
with the surrounding surface of the vfoam sheeting. 

Melting the back face of the foam sheeting would lock 
the tufted yarn into the foam structures so that the pile 
base could not be readily pulled from the face of the 
foam. 
Where it is desirable to have a tufted construction 

which has added strength for dimensional stability, it is 
preferred that a second sheet of material 18 be laminated 
to the back of the foam while it is still in its soft tacky 
state as a result of having been melted. The adhesive 
nature‘of the soft and tacky foam would, in addition to 
holding the laminated ‘backing material 18, serve as addi 
tional anchorage for the loop ends 14 of the tufts 10. 

With reference to FIGURE 2, the web or bats 20 may 
be made in any of the known types of machinery, such 
as a scribbling machine or random webber or a conven 
tional carding or garuetting machine which forms cut 
staple ?bers into a thin web of material. These machines 
may be controlled to modify the weight and width of the 
bat and the bat can then be put up into a rolled form 
ready for the next step in the process. 
The bat 20 is then mounted on a machine so that it is 

taken off and applied to the surface of the foam 24, both 
of which are then fed into a conventional needle punch 
ing machine so that the web 20 is resting on the‘ top sur 
face of the sheet of macrocellular ?exible thermoplastic 
foam. The foam may be of any suitable thickness, cell 
count ‘or density and of a width roughly approximately 
that of the ?ber web. The ?ber web 20 and foam 24 pass 
under a needle board which is studded with barbed 
needles protruding downwardly. The needle board oscil 
lates in an up an down movement and with each down 
stroke the needles penetrate the ?ber web 20' and progress 
on through the foam. The needle barbs carry ?bers 22 
of the web into and slightly through the sheet of foam 
24. After each stroke, the ?ber web and foam are caused 
to advance a predetermined distance through the machine. 
The rate of advance and the density of the needle spacing 
control the number of total needle penetrations per inch. 
There does not appear to be any critical number or den 
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4 
sity of penetrations necessary to properly carry out the 
invention. 
The web forming and needle punching are conventional 

operations; however, the combination of the needle 
punching into a backing material of foam, does constitute 
a new art. After the ?ber 22 has penetrated the foam 
24, the protruding ends are then ?xed into position and 
this may be done by any known adhesives, but prefer 
ably the method for anchoring the ?bers in the foam is 
carried out by directing intense heat against the pro 
truding ends of the ?bers and the face of the heat fusible 
macrocellular foamed plastic to only super?cially heat 
the foam, so that upon fusion of such melted plastic, the 
?ber ends will be held in place. When the ?ame is applied 
to the back face of the plastic, the surface melts and 
will cause the protruding ?ber ends or loops, in the case 
of a tufting application, to be singed down or, if they 
happen to be of thermoplastic composition, to be melted 
as balls 26 in FIGURE 2. 
The preferred macrocellular ?exible plastic foam is 

heat fusible polyurethane of any thickness or density 
deemed desirable for the intended use of the product. 
Heat fusible polyurethane encompasses all of the known 
polyester types as well as some polyether types. Gen 
erally, it should be understood that many polyether 
foams gasify so easily upon the imposition of heat that 
the residue remaining is in insufficient quantity to cause a 
fused layer to form on such foam. Thus, one can easily 
determine heat fusible polyurethane foam by subjecting 
any particular urethane to the relatively simple test of 
exposing it to an open ?ame and after removal from the 
?ame examining to see whether or not there is a soft and 
tacky surface thereon which, upon further cooling, be-‘ 
comes a fused crystalline layer which is hard feeling com 
pared to the remainder of the unaffected polyurethane 
foam. In the art today, whether or nota foam is heat 
fusible is determined by its ability‘to laminate according 
to the method described in Patent No. 2,957,793. Heat 
fusible polyurethane has the characteristic that it has a 
very narrow temperature range in which the material ex 
hibits thermoplastic properties. as are conventionally 
understood in the plastic art. However, such foam does 
have the characteristic that if it is suddenly or quickly 
heated by an intense heat to a point where the surface 
quickly melts (about 450° F. to 500° F.), the residue, 
upon removal from the heat, will fuse and be an excellent 
adhesive for bonding to other ‘materials. Thus, in the 
present instance, the layer of fused foam holds the ends 
of the loops 14 in position and, incidentally, provides an 
‘adhesive for adhering the fabric 18 to the body of the 
foam 12. 

For the very best results and product as derived by 
the present invention, the yarn 10 or ?bers 22 should'be 
spun using thermoplastic ?bers which have a melting 
temperature no higher than that of the heat fusible plas 
tic, such as polyole?n. Thus, when thermoplastic ?bers of ' 
this type are exposed to high heat,‘the resulting product 
has the loop ends 14 of the yarn or ?ber ends 26 melted ' 
and fused together with the foam fused layer 16, thus 
additionally assisting in the strong anchoring of the yarn 
10 or ?ber 20 in the foam 12. 

In view of the extreme difficulty in properly bonding . 
polyole?ns by use of conventional adhesives, the heat , 
fused bond presented herein provides uniquely good re 
sults for such foam-?ber combinations. 

It should be understood that, for the sake of consis 
tency herein, yarns or any other combinations of ?bers 
are referred to by the term “?bers,” as it is these parts of 
the yarn or other combinations which are anchored in 
the fused layer of the foam to produce the inventive prod 
uct described above and hereinafter. 
The general object of this invention is to provide a 

?ber faced construction in which the backing material 
secures the fiber in place and, more particularly, the in 
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vention contemplates the utilization of a sheet of ?exible 
macrocellular foam plastic as the backing material so 
that the resulting ?eece like ?ber face is accompanied by 
a resilient backing member. This combination will pro 
vide excellent resilient and thermal insulation properties 
as well as being very light and drapeable. 
A more speci?c object of the invention is to provide 

foam-?ber combinations to be used as a low cost carpet 
which has an abrasion resistant ?ber face attached to a 
resilient foam backing which would obviate the use of 
separate carpet pads or underlay. 
By using the combination of thermoplastic ?bers, par 

ticularly polyole?n, having a melting temperature below 
the temperature of the heat fusible foam material, the 
?bers may be locked into the foam material and the en 
tire composition can be heat and pressure molded into 
shapes such as those used for special applications, as for 
instance in the automotive industry. 
A further object of the invention is to provide a method 

of manufacturing new foam and ?ber combinations in 
which the ?ber is anchored in the foam by the utilization 
of a quick heating to cause a fusion of a super?cial layer 
of the foam and the simultaneous lamination of an addi 
tional backing material to the back of the tufted foam 
sheeting. 

While in accordance with the provisions of the statutes 
there has been illustrated and described herein a speci?c 
form of the invention now known, those skilled in the 
art will understand that changes may be made in the 
form of the product or the method of making it disclosed 
without departing from the spirit of the invention covered 
by the claims and that certain features of the invention 
may sometimes be used to advantage without a corre 
sponding use of other features. 
What is claimed is: 
1. In combination, a sheet of heat fusible ?exible poly~ 

urethane macrocellular foamed plastic, a web of polyole 
?n ?ber in contact with one side of said sheet and ?bers 
of which pass through and have ends protruding from 
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the other side of said plastic sheet, said ?bers having a 
melting temperature lower than that of said heat fusible 
foam, a super?cially fused layer of said foamed material 
on the ?ber protruding side of said sheet and said ?ber 
ends in said fused layer being fused into ‘ball shapes to 
?x said ?ber ends in place, and a thin sheet of material 
bonded to said ?ber protruding side of said plastic at 
least in part by said fused foam layer. 

2. A process comprising inserting polyole?n ?bers of 
a non-woven web into and through a sheet of heat fusible 
polyurethane ?exible macrocellular foamed plastic to 
provide protruding ends from said sheet, bonding said 
protruding ?ber ends to said plastic sheet by directing 
intense heat against the protruding ends’ side of said heat 
fusible foamed sheet to quickly and only super?cially 
heat the foam above its melting temperature to form a 
fused layer upon cooling and coincidentally melt the ends 
of said ?bers into ball shapes ?xedly positioned in said 
fused layer and laminating a thin sheet of material to 
said super?cially heated side while the heated foam is 
soft and tacky. 
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