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the present invention relates to impregnating 
or coating fibrous sheet material with fluid rubber 
compositions, more particularly with aqueous dis 
persions of rubber and rubber-like materials. 
Fibrous sheet material or textile sheet mate 

rial, such as webs or bats of fibrous material and 
woven or knitted fabrications of thread and yarn 
are commonly impregnated with rubber compo 
sitions, such as rubber latex, by passing the ma 
terial through a tank of the latex and thence 
between squeeze rolls. In such a process, espe 
cially where light weight and wide fabrics are 
being impregnated, difficulties are encountered in 
adjusting the squeeze rolls to give the desired 
impregnation without cutting and damaging the 
fabric at unavoidable wrinkles, seams, knots, 
heavy selvages, and the like. Also in impreg 
nating fibrous sheet material bypassing the same 
through a latex bath, the air in the fiber and 
interstices of the material is displaced by the 
impregnating composition, creating large amounts 
of undesirable foam in the impregnating fluid. 
Furthermore, when it has been desired to coat 
both sides of a fabric by conventional spreader 
methods, it has been necessary to coat first one 
side and dry the material, then to coat the other 
side and dry again, a minimum of two spreader 
operations thus being required. 
The present invention relates to the impregna 

tion of fibrous sheet material with fluid rubber 
Compositions without the use of squeeze rolls, 
thereby eliminating the disadvantages incident to 
that method of impregnation. It also provides a 
process and apparatus whereby fibrous sheet ma 
terial may be impregnated, and coated on both 
faces in one operation by direct application of a 
fluid rubber composition to one face only of the 
sheet material. It also makes it possible to use, 
with only minor changes, the same type of ma 
chines for latex impregnation as for conventional 
later spreading. 
In the coating of fabrics on one side only with 

latex according to common practice, trouble is 
frequently experienced due to the tendency of the 

- latex to strike through the fabric at various points 

50 

or areas, and various proposals have been made 
for methods of overcoming this tendency. In the 
present invention this tendency has been utilized . 
to provide fabrics impregnated and coated with 

rubber Over the entire upper and lower faces in 
a single spreading operation. 
According to the present invention, the fiuld 

rubber composition is applied directly to the 
upper surface only of the travelling fibrous sheet 
material, and is caused to penetrate into and 
through sheet material to provide a coating on 
both sides thereof. A convenient method of ac 
complishing this is by means of one or more 
spreading devices and rollers frictionally engag-- 
ing the upper face of the sheet material, the 
rollers preferably rotating in the direction oppo 
site to the direction of travel of the material. It 
is also possible to use a stationary roll or a roller 
driven in the same direction as the travel of the 
material and driven either by the moving fabric 
itself or by external means. The roller itself may 
be a part of the means for applying the compo 
sition as well as the means for driving it into the 
travelling material. The penetration of the com 
position into and through the sheet material is 
also aided by the hydrostatic pressure of a bank 
of the fluid rubber composition maintained upon 
the material between the rollers and spreading 
devices. The composition is then distributed as 
desired and excess composition removed to the 
extent desired by a suitable arrangement of 
wiper and scraper knives frictionally engaging the 
upper and lower faces of the sheet material. 

It is desirable that the rubber composition or 
the fibrous sheet material, or both, have such 
characteristics that the sheet material is readily 
Wetted by the-fluid composition, in order to facili 
tate the penetration of the composition into and 
through the sheet material. For this purpose 
either the rubber composition, or the sheet ma 
terial, or both, may be treated with a suitable 
Wetting agent, or the fabric may have been 
'scoured' or dewaxed and desized in an alkaline 
bath, all in known manner. The wetting agents 
may be such as are commonly used both in the 
textile industry and in rubber and latex com 
pounding, for example, sulfonated products typi 
fled by sulfonated hydrocarbons such as sulfonat 
ed naphthalenes, sulfonated fatty oils, such as 
sulfonated castor oil, and sulfonated higher alco 
hols-the latter including both true sulfonic 
acids, and sulfuric half-esters of the higher alco 
hols. . . 
The drawing illustrates more or less diagram 
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matically one type of apparatus for impregnat 
ing fibrous sheet material. 

Referring more particularly to the figure, which 
is merely exemplary of the invention and illus 
trates a present preferred embodiment thereof, the 
fibrous sheet material f, in the form of a woven 
fabric, for example, is unwound from the roll 2 
and drawn under tension through the impreg 
nating means and drier to be described below and 
onto a windup roll 3. The fabric as it advances 
from the roll 2 passes under a Smooth-faced roller 
4 rotating as shown by the arrows in a direction 
opposite to the direction of travel of the fabric 
and thence under a spreading device such as 
doctor T. The surface of the roller 4 frictionally 
engages the upper surface of the fabric and drives 
into the same the latex 5 which is provided be 
tween the roller and the spreading device in the 
form of a pool or bank. fed from the latex Supply 
6 and confined by the upper surface of the fabric 
, the roller 4, the doctor, and by stops or guides 
8 situated on each side of the fabric between the 
roller 4 and spreader . Latex from the pool or 
bank 5 is driven into and through the advancing 
fabric by virtue of the rotation of the roller 4 
and the pressure of the tensioned fabric against 
the roller, these actions being supplemented by 
the hydrostatic pressure of the bank 5. The re 
sult of this process is that both the threads or 
yarns constituting the fabric become coated or 
impregnated, and a substantial part of the latex 
strikes through the interstices over the entire 
area of the fabric and exudes upon the under 
side of the fabric in the form of Small globules or 
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buttons or extending fingers adhering to the 
fabric. In order to minimize or nullify any ten 
dency of surface tension or capillarity to draw 
the exuded latex back into the body of the fabric, 
it is preferred that the fluid latex composition 
have a relatively high viscosity and yield value, 
preferably at least several times the values for 
uncompounded normal latex. Concentrated 
latices are therefore suitable, and may if desired 
be further thickened by various known means, 
The spreader 7 regulates the thickness of the 
layer of fluid rubber composition retained on the 
upper surface of the fabric, which composition 
may be subsequently smoothed out or partially 
Scraped off, as desired, by means of one or more 
scraper knives 9 arranged at suitable angles 
along the path of travel of the fabric. Thus, by 
permitting a relatively small amount of latex to 
be retained on the upper side of the fabric as it 
emerges from under the spreading device 7, or by 
removing the exceSS of latex by means of Scrapers 
9, the amount of latex remaining on the upper side 
of the fabric may be So regulated that the indi 
vidual threads of the fabric, coated with rubber, 
Stand out in relief, with the latex webbing across 
the interstices to form saucer-shaped depressions 
which are closed at the botton, between the 
threads. In other words, the film deposited on 
the upper face of the fabric may be continuous, 
but irregular in contour, following the Weave of 
the fabric. Or a greater amount of the latex may 
be retained on the upper face of the fabric so as 
to provide a Snooth, even coating. The fluid 
rubber composition which exudes upon the under 
side of the fabric may be Smoothed...out and dis 
tributed evenly over the under side of the fabric 
by wiper knives fo arranged at a suitable sloping 
angle to the fabric. After the desired smoothing 
operations, the fabric may be passed through a 
drying tunnel convenitionally shown at f f and 
then wound up as at 3, the coated fabric being 

2,117,482 
drawn through the drying tunnel under sumcient 
tension to hold the fabric out of contact with the 
drier until the rubber deposit is dry. 
The following example illustrates the complete 

impregnation of a woven fabric according to the 
present invention with a vulcanizable latex com position as follows: 
Rubber (as twice creamed latex 60%).---- 100 
Formaldehyde------------------------- 2.5 
Sodium isopropyl naphthalene sulfonate- 1.25, 
Water -------------------------------- 5.0 
Oleic acid ------------- mm-ana---------- 2.0 
2,2-di-p-phenylol-propane------- as me was m 2.0 

Water--------------------------------- 18.0 
Ammonium hydroxide (28%).---------- 5.0 
Stearic acid--------------------------- ... 25 
Bleached Montan wax.------ -- - - - - - - r - - ... 1 

Casper wax--------------------------- .75 
Water ------------ -------------------- 6. O 
Ammonium hydroxide (28%).----------- 5 
Whiting------------------------------- 5. O 
Sulfur -------------------------------- 1.25 
Zinc dimethyl dithiocarbamate----------- . 65 
Zinc oxide----------------------------- ... 1 
Sodium isopropyl naphthalene Sulfonate- ... 1 
Oleic acid----------------------------- ... 1 
Ammonium hydroxide------------------ ... 1 
Water ------------------------------- 4.5 
This composition was compounded by mixing the 
various materials, the ingredients being added to 
the latex in groups as indicated above, the liquids 
as emulsions and the Solids as a paste, and the 
whole diluted with water to a Water content of 
50%. The various ingredients of Such a latex 
composition may be, varied as well known in the 
art or other latex compositions Substituted, the 
above composition being merely cited as one ex 
ample of a latex composition that has been found 
Satisfactory for the purpose. A so-called '4.75 
Cotton sheeting' (4.75 running yards per pound 
of 39 inch width), having a thread count of 68 x 
72 (threads per inch of Warp and weft, respec 
tively) was fed under considerable tension at 
about 24 feet per minute under a Smooth steel 
roller two inches in diameter rotating about 70 
revolutions per minute in a direction opposite to 
the direction of travel of the fabric. A reservoir 
or bank of the latex equal to or greater than the 
height of the roller was provided on the upper 
Surface of the fabric on the egress side of the 
roller and confined by the roller and by a spread 
ing device or doctor situated two inches from the 
roller along the path of travel of the fabric. 
the fabric passed under the roller and spreading 
device, the under side of the fabric became coy 
ered with exuded globules of latex which had 
struck through the interstices of the fabric. The 
coatings on the upper and lower Surfaces were 
Smoothed out by Scraper knives and the thus in 
pregnated and coated fabric was dried in a drying 
tunnel at 200-220 F. Further coats of latex, as 
desired, were applied to either or both sides in the 
usual manner and the finished fabric vulcanized 
at 225 F. for 45 minutes. 
Various modifications of the illustration in the 

drawing may be resorted to. For example, the 
fluid rubber composition may first be applied to 
the surface of the travelling sheet material by 
means of a spreading device and after such ap 
plication the sheet material may be passed un 
der a rotating roller such as roller 4 to drive 
the composition into the material. If desired, 

AS 

O 

15 

20 

30 

35 

40 

45 

50 

65 

70 

S 



O 

5 

20 

25 

30 

35 

2,117,482 
the sheet material may pass under the roller 
as in the illustration and then incline upwardly 
without using a spreading device before or after 
the roller, the rubber composition being confined . 
Only by the roller and the surface of the inclined 
sheet material and the stops at the sides of the 
fabric, and being carried from the reservoir or 
bank on the upper surface of the fabric and 
flowing down the inclined fabric by gravity, as 
shown in the McGavack Patent 1,946,090, to 
form a smooth coherent coating. The spreading 
device, if used in conjunction with the roller 4, 
as shown at , or if used to apply the fluid rub 
ber composition to the sheet material prior to 
passage under the roller 4, may take the form of 
a conventional doctor, as shown, or may take the 
form of a grooved spreading device, as shown in 
the patent to Charles Dennison No. 1975,195. 
It is possible to obtain even better impregnation 
by having a bank of latex in front of as well as 
behind the rotating roll 4. It is also possible to 
place the blade ahead of 
bank 5 between the two. It is likewise possible to 
confine the bank of latex between two rolls, one 
placed at 4 as at present and one replacing the 
doctor . 

Various other modifications will occur to those 
skilled in the art and it is not intended to limit 
the invention other than as set forth in the ap 
pended claims. 

Having thus described my invention, what I 
claim and desire to protect by Letters Patent is: 

1. A process for impregnating textile sheet 
material with an aqueous dispersion of rubber 
comprising advancing the material, applying the 

4 and confine the 

aqueous dispersion of rubber to one surface of 
the material and driving the dispersion uni 
formly into and through the material, so that it 
exudes upon the opposite surface thereof, and 
distributing the dispersion which has been ex 
truded through the interstices of the material 
SEmoothly and uniformly over the opposite surface 
of the material to form a continuous film there 
ove. 

2. A process for impregnating textile sheet 
material with an aqueous dispersion of rubber 
comprising treating either or both of the sheet 
material and the dispersion so that the sheet 
material is readily wetted by said dispersion, ad 
vancing the material, applying the aqueous dis 
persion of rubber to one surface of the material 
and driving the dispersion uniformly into and 
through the material to the opposite surface 
thereof, and distributing the dispersion which 
has been extruded through the interstices of the 
material smoothly and uniformly over the oppo 
site surface of the material to form a continuous 
film thereover. 

3. A process for impregnating fabric with an 
aqueous dispersion of rubber, said fabric and 
dispersion being mutually wettable, which con 
prises applying the aqueous dispersion of rubber, 
driving the dispersion uniformly into and through 
the fabric to the opposite surface thereof, and 
distributing the dispersion which has been ex 
truded through the interstices of the fabric 
smoothly and uniformly Over the opposite sur 
face of the material to form a continuous film 
thereover. 
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