
Aug. 15, 1933. w.s. libBEY 1,922,444 
FABRIC AND METHOD OF MAKING THE SAME 

Filed May 3, 1933 2 Sheets-Sheet 1 

3%z2. 3. 

Snipen for 

WINFIELD S. BBEY 

77a (as Z27. 6-ye 
Cittorne 

  



Aug. 15, 1933. W. S. LIBBEY - 1922,444 
FABRIC AND METHOD OF MAKING THE SAME 

Filed May 3, 1933 2 Sheets-Sheet 2 

NVENTOr 
WNFIELD. S. LIBBEY 
BY 

7falea. 272. 
Attorney 

  



Patented Aug. 15, 1933 

UNITED STATES 

1922,444 

PATENT OFFICE 
1922,444 

FABRIC AND METHOD OF MAKING THE 
SAME 

Winfield S. Libbey, Lewiston, Maine, assignor to 
W. S. Libbey Company, a Corporation of 
Maine 

Application May 3, 1933. Serial No. 669,160 
12 Claims 

This invention relates to resilient, low-density, 
textile fabrics and methods of making the same, 
and my present application is a continuation . 
in part of my copending application, Serial No. 

5 587,327, filed January 18, 1932. 
In general, the object of the invention is to 

provide novel and highly useful resilient porous 
textile fabrics and to provide novel and highly 
useful methods for their production. 
With this general object in view, and such 

others as may hereinafter appear, the invention 
consists in the improved resilient porous textile 
fabric and methods of producing the same here 
inafter described and particularly defined in the 
claims at the end of this specification. 
In the drawings illustrating tile preferred em 

bodiment of the invention, 
Fig. 1 is a plan view of a portion of material 

made by the novel process herein disclosed, 
Fig. 2 is a view in vertical section taken on 

the line 2-2 of Fig. 1, upon a greatly enlarged 
Scale, 

Fig. 3 is a plan view of a modification, 
Fig. 4 is a view similar to Fig. 2 of the un 

treated fabric, 
Fig. 5 is a cross-sectional view of one of the 

Coinponent fibres, greatly enlarged, and 
Fig. 6 is a greatly enlarged cross-sectional 

view of the fabric treated according to my in 
Wernition. 

There have been a number of well known ma 
iterials on the market characterized by resiliency 
to comp?"ession, for instance sheet rubber, wool 
felts and Sponge rubber. This characteristic is 
also present to a degree in cotton felts, cotton 
napped fabrics, blanket fabrics, and pile fabrics. 

All of the above have many valuable propera 
ties; however, they also have many drawbacks. 
Rubber sheet is heavy, sponge rubber lacks re 
sistance to tear, neither product can be sewed 
and neither is porous in the sense of providing 
ventiation. Wool felts, hair products and the 
like provide resilience to only a minor degree and 

45 the resilience has considerable lag and lacks the 
quick recovery characteristic of rubber when 
compression force is released. Even this degree 
of resilience is only present in the more expensive 
Wool or hair productS and is almost negligible in 
Such products as cotton felts, cotton napped 
fabrics, jute needle felts and the like. 
The present invention contemplates a novel 

and improved resilient porous textile fabric com 
prising as a base a fabric characterized by up 
Standing fiber, Such as napped fabrics, blanket 
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fabrics, pile fabrics, raised goods, teaseled goods, 

(C. 91-68) 
needle feltS, and the like, and in Which the major 
portion of the upstanding fibers are individually 
coated with a vulcanized rubber coating con 
forming to the individual fibers whereby the 
fibrous appearance of the fabric is preserved 60 
and whereby the resiliency of the individual fi 
bers is greatly increased. It should be under 
stood that by upstanding fibers I do not neces 
sarily mean vertically standing, but that the fi 
bers lie at a considerable angle to the plane of 65 
the goods. The improved fabric is further chair 
acterized by a large number of air spaces dis 
tributed among the coated upstanding fibers 
whereby opportunity is afforded the resilient 
rubber coated fibers to flex individually under 0 
compression and thereby impart to the sheet a 
characteristic resiliency. The free ends of the 
coated fibers forming the surface or Surfaces of 
the sheet are bonded together at points where 
they may contact by the rubber coating and are 6 
caused to retain their position in contradistinc 
tion to the tendency of those fibers at the surface 
of the uncoated fabric to rough up or disar 
range themselves when the fabric is rubbed. In 
one form of the invention the sheet is provided 80 
with additional resilient reinforcement compris 
ing particles of vulcanized rubber distributed 
among the coated fibers but preserving the air 
spaces and increasing the general resiliency of 
the sheet while preserving the strength and 85 
fibrous appearance of the fabric and still per 
mitting individual flexing of the fiberS. 
The invention further contemplates a novel 

and improved method of producing the present 
fabric and in which a textile fabric of the char-90 
acter referred to as characterized by upstanding 
fiber has first applied to it a non-aqueous Solu 
tion of vulcanizable rubber or rubber cornpound 
in a fiuid condition and in an amount Such as 
to permit the inherent resiliency in the upstand 
ing fiber to cause the fluid rubber coating to 
conform to and coat a majority of the indi 
vidual fibers and thus preserve a general fibrous 
characteristic and appearance. After the appli 
cation of the fluid saturant, the inherent re- 0 
siliency of the fibers causes them to spring apart 
sufficiently to form air spaces between the fibers, 
leaving the fluid conforming to the individual 
fibers, as a coating. After application and coat 
ing of the individual fibers, the sheet is dried, 
preferably vulcanized, under heat to produce the 
present product. In addition to producing the 
individual coating of a majority of the fibers, 
the inherent resiliency of the upstanding fibers 
simultaneously produces a vast number of air 
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spaces distributed throughout the COated fibers. 
By varing the amount and nature of the rubber 
Compound contained by the fabric, the charac 
teristics of the coated fabric may be modified 
and the degree of resiliency increased or de 
creased according to the purpose for which the 
product is to be used. In addition, the degree 
or angle which the coated fibers are caused to 
assume in the final and complete coated fabric 
may also be varied to impart various degrees 
of thickness and resiliency to the ultimate prod 
uct. Of course it is further understood that the 
treatment may, if desired, be applied to one 
side only of the fabric being treated. 

Referring now to the drawings which, as stat 
ed, illustrate the preferred embodiment of the 
invention, 1 represents a fabric having a Woven 
oase having fibrous components designated gen 
erally by the reference character 2 and char 
acterized by a considerable equantity of fibers 
3 upstanding from One or both Surfaces of the 
Woven fabric base 1. Such a fabric may com 
prise a napped fabric, blanket fabric, pile fabric, 
raised goods, teaseled goods, needle felts, and 
the like, and by the term "upstanding' it is 
intended to include fibers which stand vertical 
ly with relation to the surface of the base and 
also at various angles relative thereto. 
A majority of the upstanding individual fibers 

3 are provided with individual coatings 4 of 
vulcanized rubber or rubber compound, and the 
individual coatings 4 conform to the individual 
fibers so that a general fibrous appearance and 
fibrous characteristics are present in the ulti 
mate product. The individual coatings 4 for 
the fibers reinforce the same and materially in 
crease their resiliency and ability to recover 
their upstanding position after having been flex 
ed under compression. Because of the fact that 
the rubber coatings 4 conform to the individual 
fibers, the product is provided with a large 
number of air spaces or voids 5 distributed 
among the coated fibers. These air Spaces Or 
voids 5 may be of varying size and cooperate 
With the individual rubber coated fibers to en 
able their flexibility and resiliency to be availed 
of in giving to the complete fabric the desired 
characteristic and quick recovery. In Fig. 6 I 
have diagrammatically illustrated, on a scale 
enlarged many times, the individual rubber 
coated fibers 3 and the air spaces 5, and by 
reference to Fig. 6 it will be apparent that the 
air Spaces comprise a very essential part of the 
structure of the present improved product be 
cause of the fact that were the spaces filled, 
there would be only limited opportunity for the 
rubber coated fibers to flex So that the charac 
teristic resiliency and quick recovery would not 
be imparted to the ultimate product. 
As illustrated in Fig. 6, a substantial number 

of adjacent fibers when rubber coated will bond 
together by reason of their close relation to . 
one another as indicated at 6, and the bonded 
fibers form in effect a truss, the supporting mem 
bers of which are resilient, thus adding to the 
resiliency of the complete product and impart 
ing the desired quick recovery to the product 
when the latter is compressed. In addition, in 
Some instances I may prefer to so regulate the 
amount of rubber retained in the fabric as to 
provide a certain amount of resilient solid rein 
forcement, which is illustrated in Fig. 6 by the 
rubber particles 9 distributed among certain of 

75 the fibers, and at the same time the air spaces 5 are preserved throughout the mass of fibers to 
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enable the desired flexing of the rubber coated 
fibers to take place when the fabric is subjected 
to compression. 
Coated fabrics embodying the present inven 

tion are characterized by an absence of fraying, 
and I attribute this characteristic to the fact 
that many of the free ends of the fibers are 
bonded together at the surfaces of the sheet and 
at their points of contact by the rubber coat 
ings, and are caused to lie down. So that, even 
When brushed, little or no tendency exists for 
the free ends of the fibers to rise up or to fray, 
and this characteristic makes the fabric ex 
tremely useful for various commercial purposes. 
While as above Stated various textile fabrics 

having a woven base and which are character 
.ized by upstanding fibers may be used for the 
production of various resilient products in ac 
cordance with the present invention, neverthe 
less, I have obtained a particularly useful prod 
uct by the use of blanket fabrics as the base of 
my product. By the term "blanket fabric' I 
include those napped fabrics of any fiber or mix 
tures of fiber, the bulk of whose yarns are card 
ed and spun on the Woolen system. As is well 
known, yarns made in this fashion are of low 
density and the fibers in the yarns are not 
straightened out or laid parallel to each other 
as is the case with yarn spun on the cotton 
System. As a result, fabrics woven from such 
yarns are capable of being napped with a dense 
nap and the upstanding fibrous structure thus 
produced is particularly Suitable for use in the 
production of products embodying the present 
invention. The elasticity of the fibers and of 
the fibrous structure is such as to enable the 
fibers to spring back into open or separated re 
lation after the fabric is saturated with a rub 
ber coating composition insuring the production 
of the desired air spaces. 
In accordance with the preferred method, a 

fabric, and preferably one whose yarns are 
carded and spun on the Woolen System, such as 
that designated 1 in the drawings, is run through 
a tank containing flowable rubber cement. The 
consistency of the rubber cement may be varied 
within rather wide limits, depending upon the in 
herent resiliency of the fibers of the particular 
fabric being coated, and the most desirable con 
Sistency can be readily obtained by experiment. 
It is believed sufficient to state that the con 
Sistency should be such as to permit the fibers 
after the Saturant has been applied and the ex 
cess removed, to Spring back into an upstand 
ing and separated relation such as to permit the 
coating to conform to a majority of the indi 
vidual fibers and to insure the production of a 
large number of air Spaces. For this rubber 
coating solution any combination of vulcaniz 
able rubber compound and rubber solvent will 
Suffice, and the following is a formula which I 
have used with good results: 

Parts 
Rubber-------------------------------- 100 
Sulphur-------------------------------- 3% 
Accelerator e. g. Altex------------------- 1% 
Antioxident e. g. Agerite white----------- 
Whiting------------------------------- 65 
Zinc oxide----------------------------- 5 
Stearic acid---------------------------- 1. 
TWO pounds of this compound are dissolved 

in one gallon of naptha, 72 degree naptha with 
a low end point being satisfactory. 

After the...fabric has been dipped into the rub 
ber coating composition, the excess solution is 
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squeezed out and the product may be dried for 
thirty minutes at 140 F. and then vulcanized 
for one hour at 260 F. in hot air. Suitable and 
known forms of apparatus may be employed for 
performing these Operations. 

In removing the excess of the saturating com 
position it is preferred to pass the fabric between 
closely set gauge or squeeze rolls, and in practice 
with ordinary blanket materials these rolls may 
be set within .020 of an inch. After passing 
through the rolls, and during the evaporation of 
the solvent from the rubber coating composition, 
the fibers spring back into an upstanding posi 
tion and in Separated relation. So that a com 
pleted product is produced of a thickness which 
varies of course, within wide limits, but with 
ordinary blanket materials varies from one 
eighth to three-eighths of an inch. I find that 
by passing the fabric between the squeeze or 
gauge rolls in Such direction that the squeeze 
rolls act with the nap. of the fabric, a thinner 
and less porous product may be produced, 
whereasby, passing the fabric So that the rolls 
act against the nap a much thicker and more 
porous product may be produced. In addition, 
the adjustment of the Squeeze rolls controls to 
a large extent the proportion of coating compo 
sition retained in the fabric, and in practice I 
have produced various types of products in 
which the amount of the coating composition 
retained varies from One-fourth of the weight 
of the untreated fabric up to four times the 
weight of the untreated fabric. Generally, those 
products in which the retained coating composi 
tion is equal to Or leSS than the Weight of the 
blanket fabric partake more of the nature of 
wool or hair felts, but may generally be chair 
acterized as having a rubber-like resiliency. By 
adjusting the Squeeze rolls So that an amount of 
the rubber coating composition is retained in the 
blanket fabric of from two to four-times the 
weight of the fabric, a resulting product is ob 
tained having the characteristic resiliency of 
compression and rapid recovery of sponge rub 

r. This product is superior to sponge rubber 
tar: many uses because of its fitness for sewing, 
its strength, and its porosity in the sense of 
ability to provide ventilation. 

In some instances it may be desirable to pro 
duce a sheet in which portions only of the sheet 
will be highly resilient to compression, and I 
have found that by utilizing a press for mold 
ing portions of the sheet it is possible to vul 
canize under pressure applied to portions of the 
sheet, so that in the resulting product, as indi 
cated in Fig. 3, by way of example, merely, the 
uncompressed or partially compressed portions 
8 will be highly resilient while the compressed 
portions 7 will possess resiliency only to a limited 
degree. 
As used throughout the specification and 

claims hereof, the terms "rubber' and 'vul 
canized rubber' are intended to include rubber 
compounds and Synthetic rubbers, as well as 
other resilient coatings capable of imparting the 
described characteristic rubber-like resiliency to 
the present product. 
I claim: 
1. As a new article of manufacture, a resilient 

porous fibrous sheet comprising a fabric having 
a woven base and characterized by upstanding 
fibers and having a major portion of the up 
standing fibers individually coated with vul 
canized rubber conforming thereto and the 
amount of rubber contained in the fabric being 

sufficient to increase the resiliency of the indi 
vidual fibers, said sheet being further charac 
terized by air spaces distributed among the 
coated upstanding fibers whereby opportunity 
is afforded the resilient individual rubber coated 80 
fibers to flex under compression and thereby im 
part to the sheet a characteristic resiliency. 

2. As a new article of manufacture, a resilient 
porous fibrous sheet comprising a fabric char 
acterized by upstanding fibers and having a ma. 85 
jor portion of the upstanding fibers individually 
coated with Vulcanized rubber conforming there 
to in Such amount that the resiliency of the in 
dividual fibers is increased and the fibrous ap 
pearance of the fabric is preserved and so that, 90 
some of the coated fibers are bonded together 
by vulcanized rubber at points of contact where 
by the resiliency of the sheet is further increased, 
the amount of rubber contained in said sheet 
forming air spaces among the coated upstanding 95 
fibers whereby opportunity is afforded the fibers 
to flex under compression and thereby impart to 
the sheet a characteristic resiliency. 

3. As a new article of manufacture, a resilient 
porous fibrous sheet comprising a fabric having 100 
a woven base and characterized by upstanding 
fibers and having a major portion of the up 
standing fibers individually coated with vulcan 
ized rubber conforming thereto in such amount 
that the resiliency of the individual fibers is in- 105 
creased, and so that said coated fibers have a 
large number of air spaces distributed there 
through and the free ends of a majority of the 
coated fibers are bonded together by the rubber 
coating whereby to prevent fraying. 110 
4. As a new article of manufacture, a resilient 

porous fibrous sheet comprising a blanket fab 
ric having the major portion of its upstanding 
fibers individually coated with Vulcanized rubber 
conforming thereto in such amount that the 115 
resilieney of the individual fiberS is increased 
and the fibrous appearance of the blanket fab 
ric is preserved, the amount of rubber contained 
in said coated sheet being such as to form a 
large number of air spaces distributed through- 120 
out the coated upstanding fibers whereby op 
portunity is afforded the resilient individual rub 
ber coated fibers to flex under compression and 
thereby impart to the sheet a characteristic resil 
iency. 

5. The method of making a resilient porous 
fibrous sheet which consists in applying to a tex 
tile fabric characterized by upstanding fibers, a 
fiuid solution of Vulcanizable rubber composi 

125 

tion, in such amount as to permit the inherent 30 
resiliency in the upstanding fibers to cause them 
to spring back and to separate after the applica 
tion of such solution and thereby cause the coat 
ing composition to conform to and coat a major. 
portion of the individual fibers and simultane- 35 
ously form a large number of air spaces dis 
tributed among the coated fibers, and thereafter 
causing the coating to harden. 

6. The method of making a resilient porous 140 
fibrous sheet, which consists in applying to a 
textile fabric characterized by upstanding fibers 
a fluid solution of vulcanizable rubber composi 
tion, in such amount as to permit the inherent 
resiliency in the upstanding fibers to cause them 45 
to spring back and to separate after the appli 
cation of such solution, and thereby cause the 
coating composition to conform to and coat the 
individual fibers, and form a large number of 
air spaces distributed throughout the coated 150 
fibers, and thereafter vulcanizing the sheet. 
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4. 
7. As a new article of manufacture, a porous 

fibrous sheet having characteristic rubber-like 
resiliency, comprising a fabric having a Woven 
base and characterized by upstanding fibers, and 
having a major portion of the upstanding fibers 
individually coated with vulcanized rubber con 
forming thereto, in such amount that the resil 
iency of the individual fibers is increased, the 
amount of rubber contained in said sheet being 
such as to form air spaces distributed between 
the coated upstanding fibers, whereby oppor 
tunity is afforded the resilient individual rub 
ber coated fibers to flex under compression, said 
sheet being further provided with additional 
reinforcing particles of rubber between the 
coated fibers. 

8. The method of making a resilient porous 
fibrous sheet, which consists in applying to a 
textile fabric characterized by upstanding fibers, 
a fluid solution of vulcanizable rubber composi 
tion, passing the sheet through Squeeze rolls to 
remove the excess of the rubber composition, 
then drying the fabric thus treated and vul 
canizing the coating, the amount of rubber con 
tained in said sheet being sufficient to form a 
porous fibrous sheet characterized by the indi 
vidual coating of the major portion of the fibers, 
by a large number of air spaces among the 
coated fibers, and by its rubber-like resiliency. 

9. The method of making a resilient porous 
fibrous sheet, which consists in applying to a 
blanket fabric characterized by upstanding fibers 
a fluid solution of vulcanizable rubber composi 
tion, passing the sheet through squeeze rolls to 
remove the excess of the rubber composition, 
then drying the fabric thus treated and vulca 
nizing the coating, the amount of rubber retained 
in said sheet being such as to form a porous 
fibrous sheet characterized by the individual 
coating of the major portion of the fibers, by a 
large number of air spaces among the coated 
fibers, and by its rubber-like resiliency. 

10. The method of making a resilient porous 
fibrous sheet, which consists in applying to a 
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textile fabric characterized by upstanding fibers 
a fluid solution of vulcanizable rubber composi 
tion, removing the excess of the rubber composi 
tion by passing the fabric between Squeeze rolls 
in such direction that the rolls act with the fiber, 
then drying the coated fabric and vulcanizing 
the same, the amount of rubber retained in the 
sheet being such as to form a porous fibros 
sheet characterized by the individual coating 
of the major portion of the fibers, by a large 
number of air spaces throughout the coated 
fibers, and by its rubber-like resiliency. 

11. The method of making a resilient porous 
fibrous sheet, which consists in applying to a 
textile fabric characterized by upstanding fibers 
a fluid solution of Vulcanizable rubber compo 
sition, removing the excess of the rubber com 
position by passing the fabric between squeeze 
rolls in such direction that the rolls act against 
the fiber, then drying the coated fabric and 
vulcanizing the same, the amount of rubber re 
tained in said sheet being such as to form a 
thickened porous fibrous sheet characterized by 
the individual coating of the major portion of 
the fibers, by a large number of air spaces 
throughout the coated fibers, and by its rubber 
like resiliency. 

12. The method of making a resilient porous 
fibrous sheet, which consists in applying to a 
textile fabric characterized by having a major 
portion of the yarn thereof carded and spun on 
the woolen system and characterized by upstand 
ing fibers, a fluid solution of vulcanizable rubber 
composition, in Such an amount as to permit 
the inherent resiliency in the upstanding fibers 
to cause then to spring back and to separate 
after the application of such solution and there 
by cause the coating composition to conform to 
and coat a major portion of the individual fibers, 
and to simultaneously form a large number of ... 
air spaces distributed throughout the coated 
fibers, and thereafter permitting the coating 
material to harden. 
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