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This invention relates to textile products and 
to methods of manufacturing goods of this char 
acter. . 

It is the chief object of the invention to pro 
duce novel textile materials having many char 
acteristics similar to those of fabrics or felts, al 
though differing radically from them in structural 
characteristics and having advantages peculiar 
to themselves and which will be described more 
fully hereinafter. The invention also includes 
thicker, more bulky bodies made of ordinary tex 
tile ?bers. It is a further object of the invention 
to devise methods of manufacturing these novel 
textile products which will be much simpler and 
more economical than the common textile fab 
ricating processes, such as spinning, weaving,‘ 
knitting, felting, and the like. , 
In one aspect the invention involves the forma 

tion of a unitary ?brous structure by working 
uni?able textile ?bers, as hereinafter described, 
into a web, bat, or other suitable form, and then, 
while in such form, uniting said ?bers in such a 
manner as to produce a coherent, uni?edv body 
or mass in which the strength,~ softness, resili 
ence, ?exibility, density, absorbency, and other 
physical properties are predetermined but may 
be varied substantially in accordance with the 
results desired. - . 

I am aware that it has been proposed hereto 
fore to make ?brous structures by methods in 
which the ?bers of a preformed web, bat, or other 
?brous body are, by means of a binder added 
after the web has been formed, united directly to 
each other without weaving or other textile op 
erations. This has been done, for example, by 
impregnating a preformed ?brous web with 
rubber latex or some other binder. Such a 
method has the objection, however, of coating 
all, or at least the greater portions, of the sur 
faces of the ?bers and locking them together, 
thus greatly reducing the pliability of the in 
dividual ?bers and also destroying their indi 
vidual freedom of movement, with a consequent 
stiffening of the resulting structure. In order 
to overcome this di?iculty it has also been pro 
posed to produce a discontinuous bonding of the 
?bers of such a body by sifting into the ?brous 
mass a binder in the form of a ?ne powder hav 

_ ing thermoplastic properties, and subsequently 
heating the mass su?iciently to melt the particles 
of binding material, thus causing them to adhere 
to the ?bers with which they are in contact and 
to secure these ?bers together. In attempting 
to practice this method, however, it has been 
found impossible to control or distribute the 
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binder with that degree of uniformity necessary 
to make a satisfactory product. There seems to 
be no wayof predetermining or controlling the 
?nal' placement of the binder particles in the’ 
?brous body. Consequently, effective control of 
the structure or characteristics of the ?nal prod 
uct is lacking. 
The present invention aims to overcome both 

of the objections above mentioned and to devise 
a structure composed of intermingled, unspun or 
heterogeneously arranged’ textile ?bers bonded to 
each other in a controlled and predetermined 
manner, the nature and extent of which bonding 
can be varied in accordance with the desired re 
sults. That is, the bonding ‘may be such as to 
produce a very soft, ?exible, cloth-like fabric 
having a good drape, or to make considerably 
?rmer ?brous structures. ' . 

I have found that such products can be made 
by mixing ?bers of textile length potentially 
adapted to act as binders, though normally fail 
ing to exhibit such characteristics,lwith non- ’ 
binder textile ?bers, forming a web therefrom, 
and then unifying the web through the action of 
some appropriate agent, such as heat, which 
serves to activate the binder ?bers and thus to 
make them bond to the non-binder ?bers and to 
each other._ For example, ?bers ‘of cellulose‘ 
acetate may be mixed and dry assembled with 
cotton ?bers in suitable proportions in a picker . 
lapper, and the mixture then maybe carded and _' 
formed into a web, preferably in a cotton carding 
machine, although a wool carding machine or 
garnet may be used. During these operations the 
different kinds of ?bers become intimately co 
mingled so that when this web, or a plurality of 
such webs superposed, is subsequently heated, or 
subjected to the action of some other softening 
agent'for the cellulose acetate ?bers, their nor 
mally latent adhesive or coalescent characteris 
tics are developed and they can then be made to ' 
adhere to, or to bond with, the cotton ?bers, and 
to‘ each other. Such action may be promoted by 
pressing the ?brous body while the binder ?bers 
are still in a softened condition. ’ . 

, By the foregoing method the binder con 
stituent, normally consisting of separated indi 
vidual ?bers, ‘may be distributed substantially 
uniformly throughout the ?brous mass. Because 
of the fact that it is in a ?ber form instead of in 
a. powdered condition, it will subsequently re 
tain its position in the ?brous body. After the 
activating step has been completed the ?bers are 
so united that no substantial movement of them 
out of the relationship determined by the uni 



fying step takes place. Thus, the resulting prod 
uct has a strong resistance to physical and chem 
ical disruptive forces. ' ' 

An important advantage of the process is that 
no speci?c arrangement or organization of the 
?bers is required except to produce the intermin 
gling of them necessary to distribute the binder 
?bers substantially uniformly‘ throughout the 
mass. Such incidental orientation of the ?bers 
.as occurs in connection with the mixing opera 
tion and the working of the ?brous mass into the 
form of a web is not only not objectionable from 
the standpoint of this invention but contributes 
to the uniformity and homogeneity of the ?n 
ished product. Some such arrangement of 'the 
?bers occurs necessarily in performing these op 
erations in. textile machines of the common 
forms. For example, a cotton card produces 
some parallelizing of the ?bers and it should be 
understood that in the subsequent use of such 
terms as “unarrayed,” “unspun,” or "hetero 
geneously arranged,” it is intended ‘to include 
carded webs, or those made by similar processes, 
in which either some intentional or some inci 
dental parallelization or arrangement of the 
?bers takes place, these terms being intended to 
distinguish from spun, woven, ‘braided, knitted, 
or similar structures, the integrity of which de 
pends solely upon some speci?c arrangement of 
?bers or yams. While some de?nite organiza 
tion of ?bers may be made for the purpose of 
this invention, the integrity of the product does 
not depend on such an arrangement but rather 
on the union or coalescence of the ?bers. In 
this connection it should also be pointed out that 
while a cotton card is fed from a lap previously 
made in a picker lapper and the mixing of the 
?bers takes place largely in the latter, neverthe 
less a carding step is very useful in this process 
because of the fact that it works the mixture of 
?bers into a web in which the ?bers are more 
uniformly and homogeneously arranged, such 
web, or a plurality of such webs superposed, being 

‘ admirably adapted for the subsequent unifying 
operation. 
A very considerable class of ?bers suitable for 

use as binders in accordance with this invention 
is available. For example, various ?bers com 
prising esters and ethers of cellulose, are suit 
able, such as those made of cellulose acetate, cel-v 
lulose formate, cellulose propionate, cellulose 
butyrate, ethyl cellulose, and benzyl cellulose. 
Fibers made of mixed esters, such as cellulose 
acetate-propionate, also are very useful. Others 
of an entirely different chemical nature, how 
ever, may be used, such as those made of vinyl 
polymers and those of the polyamide type, an 
important example of which is that known com 
,mercially as Nylon. The invention is not limited 
to use with any particular kind of binder ?bers 
provided they have those characteristics suitedto 
the purposes of this invention and are of sum 
cient length. Necessarily, the particular ?ber 
used in the manufacture of any given product 
will be selected in accordance with the require 
ments of that product. That which I have found 
most satisfactory, particularly in connection with 
the manufacture of products in which cotton 
?ber forms the predominating constituent, is 
composed of cellulose acetate, either with or 
without a plasticizer. - ~ _ 

For the non-binder ?bers, any of those com 
monly used in the textile industry may‘ be em 
ployed satisfactorily in the manufacture of these 
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ly be selected in accordance with the require 
ments of the particular article to be made. Cot 
ton ?ber, either bleached or unbleached, is more 
commonly used thanany other, and certain fea 

- tures of my invention pertain to cotton ?bers ' 
and more particularly to bleached cotton ?bers 
but wool, silk,_ rayon of the regenerated cellulose 
type, such as viscose, and others, are entirely 
suitable for use in this process considered in its 
broader aspects. — 

It may also be observed that all the ?bers 
above mentioned, both binder and non-binder, 
are of the general nature of those used in the 
manufacture of textile fabric in textile machin 
ery of common commercial types, and that, con-‘ 
sequently, these ?bers may aptly be called “tex 
tile ?ber .” While it is an important object of 
this invention to eliminate the necessity for the 
slower and more expensive textile operations, 
such as spinning and weaving, nevertheless the 
fact that the thermoplastic or binder ?bers are 
of textile length and have these textile charac 
teristics, as well as the cotton, wool, silk, or other 
?bers with which they are mixed, is an important 
advantage in the present invention for the rea 
son that it makes vit‘possible to mix the ?bers 
and work them into the form of a, ?eece, web, or 
bat in ordinary textile machinery, such as pick 
er lappers and cards. 5 ‘ 
The operation of unifying the ?brous mass 

into a coherent structure should be controlled 
in accordance with the nature of the binder and . 
non-binder ?bers used, the proportions of such 
?bers and the characteristics of the ?nal prod 
uct desired. During the mixing step these ?bers 
are in a dry, free condition suitable for dry as 
sembly, picking and carding, or like processes. 
Consequently, the process of uni?cation neces 
sarily requires that the binder ?bers be softened 
to a suitable degree. Any appropriate activating 
agent may be used which will produce this soft 

. ening action. That found most practical is heat, 
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but solvents may be used in some cases. Plasti 
cizers, which exert a softening action, may be 
used in conjunction with the binder ?bers to 
facilitate the activating effect'of the heat.. All 
of the binder ?bers above mentioned are thermo 
plastic. That is, they have the property of being 
softened by‘heat and hardening upon cooling 
again, these changes in physical condition taking 
place without any material chemical deteriora 
tion. Accordingly, the preferred method of ef 
fecting uni?cation is to pass the web or other 

. ?brous body through a heating chamber, between 

60 

65 

70 

heated plates or heated rolls, or through any 
other suitable apparatus capable of raising the 
‘temperature of the web to the desired degree. 

Most of the binder ?bers above mentioned also 
are soluble in, or may be softened by, a wide vari 
ety of organic solvents which do not affect the 
non-binder ?bers to any substantial degree. 
Consequently, another, though inferior, method 
of producing the desired union of the ?bers con 
sists in subjecting the web, after it has been 
formed, to the action of some suitable solvent, 
or to some solvent vapor or gas, which will de 
velop in' situthe adhesive or bonding properties 
of the binder ?bers without materially disturb 

' ing or changing their respective positions in the 
mass. Assuming, for example, that the web con 

_ sists of a mixture of cotton and cellulose acetate 

products, alt” wugh here again, they will natural- 75 

?bers, it may bev treated with acetone of such 
concentration or in such solvent mixtures as to 
super?cially dissolve or soften the binder ?bers. 
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If pressure is tobe used the web may thenbe _ 
passed between pressure rolls. _ - 
The nature of the. solvents employed neces 

'sarily will be determined‘ by the character of the 
binder ?bers and other practical considerations. 
A wide variety of solvents for the various binder 

:Q?bers above mentioned are known, including ' 
"acetone, methyl" alcohol, methyl cellosolve, 
propylene oxide, methyl acetate, ethyl acetate, 
acetic acid, diacetone, chlorobenzene, chloro 
form, toluol, carbon tetrachloride, and, diethyl 
‘ether. ~ _ _ ' 

Whether or not pressure is used in the uni?ca-' 

~10 

tion process will depend chie?y upon the nature - 
of the binder and non-binder?bers used and of 
the character of the ?nal product desired. 
Pressing necessarily results in bringing a single 
binder ?ber into contact with a greater number 
of contiguous ?bers of both kinds than otherwise 

, would be the case and thus to increase the num 
ber of individual bonds‘ with an accompanying 
increase in strength. It tends strongly to re 
duce the softness, ?exibility and draping quali- - 
ties of the productand to give it greater ?rmness 
and rigidity. Whether to use pressure, and the 
degree of pressure to be employed, if it is used; 
therefore will depend upon theresults desired, 
the nature ‘of the binder and softening agent used 
and other practical considerations. ' 
That the nature of the bonding, coalescence or 

association of the ?bers with each other produced 
by the uni?cation may take several forms will 
be evident from the character of the uni?cation 
process above described. All of these ?bers have 
normally latent adhesive; or other coalescent 
properties which may be developed and made 
active by any of the unifying agents above dis 
cussed. For example,. innsubjecting the mixed 
?ber web to a suitable temperature, the thermo 
plastic ?bers will attain a softening stage which, 
in connection with the application of pressure, 
is su?icient to effect auni?cation. 'Or, the heat 
ing step may be carried further until the sur 
faces of the ?bers become sticky, so that when 
the web is .pressed the binderi?bers will adhere 
or weld ?rmly to other binder ?bers .and may 
likewise coalesce with the non-binder ?bers with 
which they are in contact. ' 4 
The character of the uni?ed product can be 

modi?ed, varied, and controlled through the use 
‘of plasticizing agents in the composition of the 
binder ?bers. Such agents are useful not only 
in facilitating the uni?cationprocess per se and 
controlling the strength of the bonds, but also 
in modifying the physical characteristics of the 
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binder ?bers in the ‘?nal product. Such proper- ' 
ties as softening point, pliability, toughness, and 
the like, may be controlled in this way. Conse 
quently, the nature and proportion of the plas 
ticizer or plasticizers used can be selected in ac 
cordance with either or both of these require 
ments. In addition, the character of the ?nal 
uni?ed product can be modi?ed or varied by.the 
degree of pressure used in the process of uni?ca 
tion, the temperature employed during this step, 
and by the length of time occupied by it. Plas 
ticizers also may-be used to modify any of these 
factors. 

It should be clearly understood that it is not 
' always necessary’ to carry the softening action 
to such a point that the binder '?bers will wet 
the non-binder ?bers or will adhere to them in 
order to produce a uni?cation entirely satisfac 
tory for many purposes.. A softening of the hind 
er constituent to the point where it is plastic but - 
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not adhesive, when the, pressure is applied, is 
suiilcient for many purposes. Apparently the 
uni?cation so e?ected is due to thedeforming of 
the binder ?berswhile in a softened condition _ 
and in some cases, the embedding of the non 
binder ?bers in them. Since the ?bers are mu 

' tually entangled‘ or interlaced throughout the 
mass, the act of embedding the non-binder ?bers 
in the binder ?bers e?ects a mechanical engage-. . 
ment of these constituents in such a manner as 
to produce a coherent body having ample tensile 
strength for many purposes and a ?exibility 
valuable for some uses. If the softening of the 
binder ?bers is carried further so that they weld 
to each other, even though they may not actually , I 
adhere with any substantial degree of strength 
to the cotton or other non-binder ?bers, a still 
stronger product is produced, apparently due to 
a ?rmer mechanical entanglement of the latter - 
in the former, coupled‘ with the embedding of 
a considerable proportion of. one in the other. 
Here the binder material appears to form a 
three-dimensional network, ma'ze or framework 
in which the non-binder ?bers are intermingled, ' > 
interwined, interlocked and, at some points,'me 
chanically embedded or otherwise bonded. 

Various combinations of this mechanical inter 
locking with a direct adhesion or welding of the 
?bers to-each other can be produced.» It will ' 
readily be appreciated that the different relation 
ships which the two types of ?bers may be made 
to assume with reference to each other in these 
ways has an important bearing on such qualities ' 
as pliability, drape, ?rmness, porosity, and the 
like, and that they are correspondingly useful in 
controlling the nature of the ?nal product. It 
should be observed that in all of these products 
the individual ?bers, at least those of the non-. _ 
binder type, have considerable freedom of move 
ment relatively to their neighbors, except at their 
points of union, bonding, or coalescence with the 
binder constituent, and‘ this characteristic sharp 
ly differentiates products made by this inven 

in paper the ?bers are extremely short, theaver 
age ?ber length even in strong papers, such as 
kraft and rope papers, being less than a sixteenth , 
of an inch, and they are so cemented or bonded 
together by hydrated or beta cellulose that one 
?ber has'practically no freedom of movement ' 
relatively to its neighbor, whereas in the prod 
ucts provided by this invention the ?bers are, 
much longer, they contain no degraded cellulose 
binder, and the greater portions of _ the lengths " 
of the individual ?bers are left free from attach 
ment to, or coalescence with, adjacent ?bers. 
While an individual ?ber below the surface of a 
web made by'this method may have its freedom, , ' 
of movement restricted by thev presence of neigh 
boring ?bers due-to the density'of a particular 
web, nevertheless the ?bers are not bound to-' 
gether in any such way as they are in products ' 
made by paper processes, and this relative free 
dom of the ?bers is important in giving to'_ this ' 
product those characteristics similar to fabrics.. 
This ?ber freedom may take extreme forms 

such that, the product may'have a ‘veryeflu'?y, 
napped, or long ?bered surface, either on one or 7 
both sides, depending onythe technique used in 
producing it. Sheet materials resembling‘ outing 

- ?annels in general appearance and capableof 
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use for many of the purposes for which the lat 
ter are customarily employed may be produced 
by this method, and they are well adapted for, 
such uses as pads, linings for receptacles,‘ the 

3. 

That is, . ' 



' 4 

. done, depending ' 

protection of articles~ havlng'a delicate ?nish, 
and the like. The proportion of binder ?bers 
required inthe production‘ of many of these ar 
ticles is relatively small, say three or four per 
cent, so that the physical characteristics of the 
end product may be made to 
the properties of the non-binder ?bers. Also, 
since the?bers are relatively long, only-a very ' 
small percentage of the ?bers in an average batch 
of uncombed cotton staple as it comes from a 
carding machine being less than half an inch in 
length and running from that to one and a quar 
ter inches or more, and since they may have only 
very few, say one or two, points of anchorage to 

‘ the binder ?bers in some of these products, it is 
entirely feasible to make sheeted products which 
are very soft, pliable and ?u?’y. - 
The bond, union, or other relationship of the 

?bers to each other produced by the various 
methods above described and which is relied upon 
mainly to give the ?brous: body its stability and 
strength is frequently herein designated as‘ 
“coalescence," and the methods of treatment as 

depend mainly on ' 
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“coalescing,” whether or not these terms are used . 
in their strict or technical sense. Consequently, 
where such terms appear hereinafter‘ they will 
be used ,to convey themeaning just described. 
As above indicated, the strength of the ?ber-toe 

?ber bonds may be increased'when desired and 
the creation of such bonds may be facilitated by 
using binder ?bers which have been treated with 
a plasticizing agent, or in which a plasticizer has 
been used in the composition of the ?ber. Some 
of_ the synthetic resins, ‘such as “Glyptals,” 
“Vinyls,” “Santolites," “Rezyls" and, in fact, any 
resin compatible with the material of the ?ber 
used also may be incorporated in the composition 
of the ?bers to increase the strength of the ?ber 
to-?ber bond. - . 

One example of the production of a web in ac 
cordance with this invention, and uni?ed by heat 
and pressure, is as follows: 
A binder ?ber having good thermoplastic prop 

erties should be selected, such as those commer 
cially available prepared from ethyl cellulose, 
cellulose acetate, or polymerized vinyl acetate, 
polymerized vinyl chloride, :or mixtures of these, 
together with suitable plasticizers, if desired. 
Binder ?bers consisting of two parts of cellulose 
acetate and one of paratoluene ethyl sulphon 
Wamide may be used satisfactorily, the latter be 
ing one of the well known plasticizers. One 
hundred twenty (120) pounds of such ?bers are 
mixed with twenty-e17‘ ‘ hundred and eighty 
(2880), pounds of cottoi lbers in a picker lapper. 
The lap is fed to a card which cards the '?ber 
mixture and works into the form of a web. 
A plurality of such v .bs may then be superposed, 
whether this is don and the extent to which it is 

non the thickness and char 
acter of the product desired. Assuming that- it 
is desirable to have the product; run, say,“ 2.7 
square yards to the pound, the webs from twenty 
four cards may be superposed. The composite 
web so produced is fed through a four-roll calen 
der in which the rolls are arranged in a vertical 
series and are maintained at a temperature of, 
say, 450° F. The web enters the nip of the two 
top rolls, passes around and between the two 
middle rolls, and ?nally through the nip of the 
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two bottom rolls. A satisfactory speed is twelve . 
yards per minute. In a machine which has been - 
used satisfactorily for this purpose the rolls are 
?fty inches long, twelve inches in diameter, and 
an hydraulic lift of about eleven thousand pounds 75 

' coalescable ?bers, while 

2,217,040 
is maintained on each journal of the bottom roll. 
The web is, thirty-six inches wide. This process 
gives a product which- is fairly dense, has a rela 
tively high tensile strength, and is useful in many 
?elds. ‘ ' ' ‘ 

While it is entirely possible, as above indicated, 
to soften the binder ?bers by means of a solvent 
or a mixture of‘solvents, ‘such a unifying processv 
involves inherent objections which‘ are avoided 
by the use of_heat, or a combination of heat and 
pressure. ‘ Among these disadvantages may be 
mentioned the tendencyof the solvent to destroy 
the ?ber structure, to smear the adhesive over 
thenon-binder ?bers, the di?iculty of produc 
ing the exact'degree of uni?cation desired, the 
necessity for recovering the solvent used in order 
to reduce manufacturing costs, and the high in 
dustrial risk involved due. bothto the ?re hazard 
accompanying the use of such solvents and also 
to thefact that most of them have toxic prop 
erties. The heat and pressure method, however, 
avoids all ofthese di?iculties, it is readily con 
trolled, is economical, .and can be performed at 
a high rate of production. , ' 

While, as above pointed out, the nature of the 
products made in accordance with this method 
can be predetermined and varied widely so that 
sheeted materials which arev soft, pliable, and 
have a good drape can readily be produced, 
nevertheless when such a product includes a high 
proportion of bleached cotton ?ber and the uni 
?cation is performed under a relatively high de- ' 
gree of pressure, the web as it comes from the 
calender is very likely to be in a stiff condition 
and wanting in those properties of pliabllity and 
drape which are essential in replacing woven 
fabrics where such characteristics as softness 
and conformability are required. This condition 
occurs, only, when bleached cotton ?ber is used, 
substantially no difficulty of this nature being 
experienced with raw cotton or with other ?bers. 

I have discovered, however, that if such a 
product is wet out thoroughly as, for example, by 
running it through a bath of water and then 
drying it, the material undergoes an astonishing 
change in characteristics. 
very dense, stiff and board-like as it comes from 
the calender increases surprisingly in thickness 
when so treated and becomes a soft, cloth-like 
material having excellent conforming properties. 
The explanation of this remarkable'change in 

the characteristics appears to lie in the fact that 
the unifying process produces not only the 
coalescence above referred to, but it also bonds 
the bleached cotton ?bers to each other. In 
words, a duplex system of bonds is produted, one 
system being dependent upon the presence of the - 

the other are pressure- v 
induced, cottcn-to-cctton bonds. The subsequent 
water softening treatment destroys the latter 
bonds, leaving only the former. ' 
Polar liquids other than water maybe substi- _ 

tuted for it in making these products in which. 
bleached cotton ?ber is used and which are freed 
from cotton-to-cotton bonds. Aqueous solu 
tionsordispersions of one of the sulphonated oils, 
glycerine or glucose, or aqueous emulsions of 
mineral oil may be used in the production of these 
fabrics, both for their polar characteristics and 
also for their softening e?‘ect. 
Naturally the proportions of the two general ' 

types of ?bers used will be varied in accordance 
with the requirements of the ?nal product de 
sired, it being only essential to include a su?l 
cient percentage of the binder ?bers to give the' 

A web which may be 

other - 



binder ?bers may be, increased to anything de 
sired. . _ 

vThe invention includes ?brous sheet materials 
having a wide range of properties, it being en 
tirely feasible to make products varying greatly 
in thickness by t method. Some may have 
the extreme limp es of delicate textile fabrics, 
while others may have the ?rmer and less pliable - 
properties desirable for certain linings,‘ for still 
ening fabrics,'or the like. Since‘ binders are ob 
tainable which are permanently waterproof and 
substantiallyluna?'ected by moderately hot or' 
cold’water, fabrics can readily be made by this ‘ 
method which can be laundered and used in es 
sentially the same manner as cloth. In addition, - 
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necessary strength and stability to the. ?nal 
‘structure. Beyond this'point the proportion of 

withvrelatively long lengths of,'a high proportion 
of said ?bers free from attachment to other 
?bers. ' ' ‘ 5 ' v > 

2. A textile sheet material comprising a carded 
web of heterogeneously mixed textile ?bers of 
different types, one type'of said ?bers having 
latent coalescent properties ‘and both'kinds of 

the manufacturing operations are so simple and _ 
are so readily adapted to common textile‘equip 
ment up to and including carding, that these 
materials can be manufactured at a very reason- . 
able cost. _ . 

' For most products it is highly desirable that 

20 

?bers being bonded-together by the coalescent 
characteristics of the ?bers of the latter type 
and being secured thereby in 'a relatively ?xed 
relationship to each other with relativelylong 
lengths oi a high proportion of- said ?bers free 
from attachment-to other ?bers. > " ' 

3. A textile sheet materialcomprising a pin 
rality oi‘ superposed carded webs ‘of heterogene 
ously mixed textile ?bers of differenttypeaone 
type of said'?bers having latent coalescent prop 
erties and'the other type being cotton textile 
?bers, both kinds of ?bers being bonded together 
by the coalescence of the ?bers at intersecting 
[points and being secured thereby in a relatively 

' ?xed relationship to each other ‘with relatively 

the ‘binder ?bers, even though thermoplastic, - 
shall not be sticky or tacky at normal tempera 
tures.‘ Ingeneral, it is necessary also that they 
have the capability of being heated- and re 
heated repeatedly without su?ering material de 
terioration either in'color or chemical compo 

-. sition. This is an important requirement, for 
example, in those goods which must be laundered 
and subjected to‘ ironing or mangling operations. 
Such ?bers as cellulose acetate, ethyl cellulose, 
and the vinyl compounds above mentioned, are 
thoroughly satisfactory for such uses.- Some 

_ chemical compounds of a similar nature, how 
ever, such as nitrocellulose, are not suitable for 
these purposes since .they tendv to break down 
when heated sui’?ciently for uni?cationpurposes 
and undergo a chemical degeneration usually 
with an ‘objectionable modi?cation of color. 
Such a compound is not a true thermoplastic 

. material. 

It is an'advantage of many of‘ the products 
embodying this invention that they retain all or 
the greater part of- the plasticizer which was 
originally incorporated in the binder ?bers so 
that these ?bers maintain their softness and 
pliability and are not easily fractured. The 
points of uni?cation or coalescence also are pli 
able and more highly adhesive than they would 
be otherwise,‘ and the whole fabric is tougher 
and more ?exible.‘ 

Likewise, these bonds and the binder ?bers 
remain heat sensitive so that ‘if for any reason, 
as for example due to laundering, they become 
weakened or broken, the process of ironing at 
suitable temperatures will re-create the bonds or 
create new points of coalescence which will per 
form the functions of those whichhave been 
destroyed. In this way the fabric is recreative 
or self-regenerative. ‘ ' 

- I This application is a continuation, in part, of I 
my copending application Ser. No. ‘30,022, ?led 
July 5, 1935. 
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‘Having thus described my invention, what I . 
desire to claim as new is: 

1. A textile sheet material ‘comprising a plui 
rality of superposed carded webs of heterogene 
ously mixed textile ?bers of .di?erent types, one 
type of said ?bers having latent coalescent prop 
erties and both kinds of ?bers being bonded to 
gether by the coalescent characteristics of the 
?bers of the latter type and being secured there 
by in a relatively ?xed relationship to each other, 

long lengths of the cotton ?bers free from at 
tachment to other ?bers. ' a » 

4. A textile sheet material comprising a plu 
rality of superposed carded webs of ' hetero 
geneously mixed textile ?bers of different types, 
one type of said'?bers having latent coalescent 
properties andserving as binder'?bers and the 
other type being non-binder ?bers consisting es 
sentially of cellulose, both kinds of said ?bers 
being bonded together by coalescence at inter 
secting points and secured thereby in a relatively ‘ 
?xed relationship to each other, the non-binder 
?bers being free of direct ?ber-to-?ber union 
with each other and said points of coalescence 
being spaced by such‘v distances that‘relatively 
long lengths of the non-binder ?bers are free _ 
from attachment to other ?bers. 

5. A textile sheet material comprising a web 
of heterogeneously, mixed ,binder and non-binder 
textile ?bers, the binder ?bers being thermo 
plastic, the two kinds of ?bers being‘ bonded to 
gether by heat and pressure induced points of . 
coalescence, and being secured thereby in a'rela 
tively ?xed relationship to each other but with 
relatively long lengths of non-binder ?bers free > 
from attachment to other ?bers. ‘ 

' 6. A textile sheet material comprising a carded 
web of heterogeneously mixed binder and non 
binder'textile ?bers, the binder ?bers being ther 
moplastic, .the two kinds of ?bers being bonded’ 
together by heat and pressure induced points 
of coalescence, and being secure thereby'in a 
relatively ?xed relationship to'each other but 
with relatively long lengths of non-binder ?bers 
free from attachment to other ?bers. 

7. A textile sheet material comprising a plu 
rality of superposed carded webs of heterogene 
ously mixed binder and non-binder ?bers, the 
binder ?bersl being theromplastic and the non 
binder ?bers consisting essentially of cellulose, 
the two kinds of ?bers being bonded ‘together 
by heat and pressure induced points of coales 
cence and. being secured’ thereby in a relatively 
?xed relationship to each other but with rela- . 
tively long lengths of non-binder ?bers free from 
attachment to other ?bers. . 

‘8. A textile product composed essentially of 
cotton textile ?bers and cellulose acetate ?bers 
heterogeneously mixed and bonded together at 
spaced points in a relatively'?xed relationship to 
each other by the coalescent characteristics of 
the cellulose acetate ?bers, the points of coales- ‘ 
cence being so distributed throughout the mix 
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ture that relatively long lengths of a high per 
centage of the ?bers are free from attachment‘ 
to'other ?bers. . . _v 

9. A textile product comprising a carded web 
of hetemgeneously mixed cotton textile ?bers 
and cellulose acetate ?bers provided with a plas 
ticizer, the two sets of ?bers being bonded to 
gether at spaced points in a relatively ?xed re 
lationship to each other by the coalescent char 
acteristics of they cellulose acetate ?bers, the 
points of coalescence being so‘ distributed 
throughout the mixture that relatively long 
lengths of a‘ high percentage of the ?bers are 
free from attachment to other ?bers. 

10.. A textile product comprising a carded web 
of heterogeneously mixed cotton textile ?bers 
and cellulose acetate ?bers provided with a plas 
ticizer, the two“ sets of ?bers being bonded to 
gether at spaced points in a relatively ?xed re 
lationship to each other by heat and pressure in 
duced bonds, the points of coalescence being so 
distributed throughout the mixture that rela 
tively long lengths of a high percentage of the 
?bers are free fromattachment to other ?bers. 

11. ‘A textile sheet material comprising a web 
of heterogeneously mixed theromplastic binder 
?bers of textile length and cotton textile ?bers, 
with the cotton textile ?bers predominant, the 
two kinds of ?bers being bonded together by 

‘ spaced heat and pressure induced bonds and 
being secured thereby‘in a relatively ?xed re 
lationship to each other, the product being sub 
stantially free from cotton-to-cotton bonds. 

12. A cloth-like textile sheet material compris 
ing a web of heterogeneously mixed bleached cot 
ton textile ?bers and textile binder ?bers'having 
normally latent coalescent ‘properties, the binder , 
?bers being bonded to each other and to the cot 
ton ?bers by pressure induced bonds and the 
coalescent characteristics of the binder ?bers, 
and the cotton ?bers being substantially free 
of any bonding to each other, thereby ‘giving to 
the material added thickness and softness. 

13. A cloth-like textile sheet material com 
posed essentially of a web of heterogeneously 
mixed bleached cotton textile ?bers and textile 
thermoplastic binder ?bers, the binder ?bers 
being bonded to each other and to the cotton 
?bers by heat and pressure induced bonds, and 
the cotton ?bers being substantially free of any 
bonding to each other, thereby giving to the 
material added thickness and softness. 

14. That improvement in methods of making 
textile structures which consists in making a 
web in which textile ?bers and binder ?bers 
having normally latent coalescent properties 
adapted to be developed by heat are intimately 
dry mixed with each other in an unspun or 
heterogeneous relationship‘, heating said web 
and thereby developing the coalescent properties 
of said binder ?bers, and, while the latter ?bers 
are so rendered coalescent,‘ pressing the web to 
unite the two kinds of said ?bers to each other 
in a, relatively ?xed relationship, and thereby to 
produce a uni?ed sheeted structureebut with 

textile structures, which‘ consists in heteroge 
neously mixing textile binder‘?bers having nor 
mally latent coalescent properties with other tex 
tile ?bers until the binder ?bers are distributed 
substantially throughout the ?brous mass, card 
ing said mixture and thereby producing a web 
composed of the mixed ?bers, and subsequently 75 intimately intermincled'with each other in an , 

subjecting said web to a coalescing operation to 
causethe binder ?bers to bond the other ?bers 
together, thereby to produce a uni?ed sheeted 
structure. 

5 .16. That improvement in methods of making 
textile structures, which consists in heteroge 
neously mixing textile binder ?bers having nor- , 
mally latent coalescent properties with cotton ' 
textile ?bers until the binder ?bers are dis 

10 tributed substantially throughout the ?brous 
mass, carding said mixture and thereby produc 
ing a web composed of the mixed ?bers, super 
posing a plurality of such carded webs, and sub 
sequently subjecting said composite web to a 

15 coalescing operation to cause the binder ?bers 
to ‘bond the other, ?bers together, ‘thereby to 
produce a uni?ed sheeted structure. 

17. That improvement in methods of making, 
. textile structures which consists in heteroge 

go neously mixing thermoplastic binder ?bers with 
cotton textile ?b'ers until'thepinder‘?bers are 
distributed substantially throughout the ?brous 
mass, carding said mixture and thereby produc 
ing a web composed of the mixed ?bers, super 

25 posing a plurality of such carded webs, heating 
the composite web and thereby developing the 
coalescent properties of said binder ?bers, and, 
while the latter ?bers are so coalescent, press 
ing the composite web to unite the two kinds of 

30 ?bers to each other and thereby to produce a 
uni?ed sheeted structure. 

18. That improvement in methods of making 
textile structures which consists in heteroge 
neously mixing thermoplastic binder ?bers with 

35 non-binder textile ?bers until the binder ?bers 
are distributed substantially throughout the 
?brous mass, carding said mixture and thereby 
producing a web composed of the mixed ?bers, 

- bringing a plurality of such carded webs into 
40 superposed relationship, and continuously mov 

ing said superposed webs between pressing rolls 
heated su?iciently to develop the coalescing prop 
erties of said binder ?bers, thereby uniting the 
two kinds of ?bers to each other to produce a 

45 uni?ed sheeted structure. 
19. That improvement in methods of making, 

textile products of the character described, which 
consists in making a web from a mixture com 
prising thermoplastic textile binder ?bers and 

50 a high percentage of bleached cotton ?bers in 
'termingled with each other in an unspun re 
lationship, subsequently unifying said web by heat 
and pressure, thereafter wetting the uni?ed web 
thoroughly with a polar liquid to release pres- ' 

55 sure induced cotton-to-cotton bonds formed dur 
ing said unifying step, and thereafter drying the 
web. . 

20. That improvement in methods of making 
textile products of the character described, which 

60 consists in making a web from a mixturecom 
prising thermoplastic textile binder ?bers and a 
high percentage of bleached cotton ?bers in 
termingled with each other in an unspun re 
lationship, subsequently unifying said web by 

65 heat and pressure, thereafter wetting the uni?ed relatively long lengths of said textile ?bers free 
- from, attachment to said binder ?bers. H ‘ 

15. That improvement in methods of making, 

web thoroughly with an aqueous liquid effective 
to release only pressure induced cotton-to-cotton 
bonds formed during said unifying step, and 
thereafter drying the web. 

70 21. That improvement in methods of making 
textile products of the character described, which 
consists in making a web in which textile 
bleached cotton ?bers and textile binder ?bers 
having normally latent coalescent properties are 
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unspun relationship, subjecting said web to the 
action of an agent serving to develop the coales 
cent properties of said binder ?bers, pressing the 
web while said ?bers are so softened and thereby 
unifying said web, and subsequently ?u?‘lng said 
web by thoroughly wetting it with a polar liquid 
and thereafter drying it. ' 

22. That improvement'in methods of ‘making ‘ 
textile products of the character described, which ' 
consists in making a web in which textile 
bleached cotton ?bers and textile binder ?bers 
having normally latent coalescent properties are 
intimately intermingled with each other in an 
unspun relationship, subjecting "said web to the 
action of an agent serving to develop the coales 

10 

15 

7 
cent properties of said binder ?bers, pressing 
the web while said ?bers are so softened and 
thereby- unifying said webr and subsequently 

' ?umng said web by thoroughly wetting it with 
water and thereafter drying it. 

23. A textile sheet material comprising a web 
of heterogeneously mixed binder and non-binder 
textile ?bers, the binder ?bers being thermo 
plastic,.the two kinds of ?bers being bonded to 
gether by heat-induced points of coalescence, and 
being secured thereby in a relatively ?xed rela- - 
tionship to each other but with relatively long 
lengths of now-binder ?bers free from attach- , 
ment to other ?bers. 

_ RAYMOND E. REED. 


