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PROCESS OF MANUFACTURING THE SAME

Carl Ludwig Nottebohm, Weinheim an der Bergstrasse,
Germany, assignor to. Pellon Corporation, New York,
N. Y., a corporation of New York

Application December 22, 1951, Serial No. 262,943 .
Claims priority, hpplicaﬁon.Germany October 1, 1948
20 Claims. (CL 117—11)

My invention relates to porous, fabric or leather-like
fibrous sheet material of high absorptivity and to a proc-
ess for manufacturing such material.  The present appli-
cation is a continuation-in-part of my co-pending U. S.
patent application Ser. No. 102,424, filed on June 30,
1949,

One object: of my invention is to produce a porous,
fabric or leather-like, fibrous sheet material of high water
absorptivity.

Another object of my invention is to produce-an. ab-
sorbent, fabric or leather-like fibrous sheet material which
consists of an open skeleton of intermingled, fine, card-
able, water swellable fibers arranged in random or poly-
posed directions, said’ skeleton having adhering to the
fibers vulcanized, flexible, water insoluble binder-particles
uniformly distributed throughout the fiber skeleton and
cementing the fibers together at their crossing peints with-
out preventing the access of water to the: interstices be-
tween the fibers or to the swellable fibers themselves, and
additional microporous binder particles. reinforcing the
sheet-formed. :

Still another object of the invention is to: produce: a
porous, fabric or-leather-like sheet material. of the type
described which combines with a high' absorptivity: for
good water abrasion resistance, tensile strength. and tear
resistance.

A still further object of the invention is:the: production
of a porous, water absorbent sheet material which:is sub-
stantially uniform throughout its length with: respect. to
its. thickness; its weight. per square. m., its surface, its
water-absorbent properties and its fiber and binder con-
tent, and which is free from: irregularities and- weak or
defective spots.

Still another object of- the invention is to provide a
process whereby a variety of highly water absorbent,
porous sheet materials can be produced which may have
a- thickness- from about 0.3 to about 2.5 mm. and a
weight from about 85-g. to-350 g. per square m., and
which may be adapted to a variety of purposes, e. g: as
hand towels, dish towels, window. leather, car washing
cloth, polishing cloth, etc. :

One of- the specific. objects. of the invention is:to pro-
duce a fibrous sheet material which has substantially. the
same. absorptivity, the same appearance. and the same
feel as natural chamois leather, while exhibiting a better
heat . resistance,. greater durability and less sensitivity to
organic solvents. )

These and other objects, which will appear more clearly
as the specification proceeds, are accomplished according
to the present invention by a process which uses as start-
ing material 2 loose fleece. of intermingled, polyposed,
fine, cardable fibers containing at least a' major proportion
of fibers capable of swelling in water.

Suitable cardable fibers are fibers which upon passage
through a carding machine will form a web wherein the
fibers are held together, as opposed to non-cardable fibers
such as horse hair, coconut fibers, and the like.

Suitable swellable fibers are, for instance, cotton, jute,
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2
rayon and-wool. Fibers, such as ramie, which are not
swellable. in water, and partictlarly the non-swellable
synthetic fibers such as superpolyamide fibers, glass fibers,
etc., should not be present in major proportions.

Preferably, the starting material for my. process is. a
fiber fleece which has a weight of about 45 g. to-about.300
g. per square m.

Best results are obtained with fleeces containing.. a
plurality, e.-g.,.6 to 18 or more thin webs of fibers laid
upon one another, each web having a thickness of about
0.12'to about 1.0 mm. and weighing from about 10 g. to
about 50 g. per square m. . Preferably, adjacent webs are
arranged at an angle with .respect to each other.

According to the present invention, a fiber fleece of
the type described is first prestabilized by a treatment in-
cluding the step of applying to.the. fleece a dilute vul-
canizable latex' and drying without pressure to cause
deposition of about 26 to 133 parts by weight of solid
binder particles per 100 parts by weight of fibers through-
out the fleece, and mainly at: the crossing points between
the fibers, in such a manner that the fibers are cemented
together at their crossing points probably without being
completely encased by the binder and with retention of
numerous relatively. large interstices between. the fibers
and a sufficient stabilization of the resulting material to
prevent it from being deformed or destroyed by stretch-
ing during the subsequent stages of my process. A
lengthwise stretching of the fleece up to about twice its
original length and a corresponding  reduction . in fiber
weight per'square m. by about 20% to 50% may occur
during the prestabilization of the fleece. ‘ ,

The term “vulcanizable latex,” as used in the present
specification- and " claims includes generally the natural
and, synthetic' rubber latices yielding, on drying; filmy,
water-insoluble precipitates which can be elastically sta-
bilized by vulcanization. Latices or dispersions of natural
or  synthetic: vulcanizable rubber may be used which
contain, in addition to the vulcanizable binder solids,
suitable quantities of wetting agents, vulcanizing agents,
vulcanization  accelerators, antioxidants and the' like.
Dispersions of synthetic rubbers which have a negligible
tendency toward ‘ageing, such as butadieneacrylonitrile
polymers, butadienestyrene polymers and chloroprene,
have given excellent results: Mixed chloroprene disper-
sions containing per 100 parts b, w. of elastically vul-
canizable binder solids up to about 25 parts b. w. of
thermo-plastic binder solids such as polystyrene, poly-
vinylchloride, polyvinylacetate or mixtures thereof and
the like may also be employed.

According to a preferred embodiment of the invention;
the - prestabilization of the fiber fleece is accomplished
by- pressing  into  the- fleece through at least one surface
thereof a stable, flowable latex foam. Such latex foam
may comprise from about 2 to about 8 volume parts
of air per volume part of binder liquid, and the latter
may contain from, about 14% to about 35% by weight
of vulcanizable binder solids. .

It has been found that the latices to be used for the
prestabilization of the fleeces' should be substantially
free of fillers, such as starches or water soluble salts,
which can subsequently be washed out to form.micro-
pores; because the presence of such fillers, on the one
hand, increases the viscosity of the latices to such an
extent that it becomes practically impossible to produce
a stable foam or to obtain in any other manner a satis
factory impregnation of " unstabilized fleeces, while; on
the other hand, binder particles deposited from. binder
liquids containing such fillers exhibit, after washing out
of the pore formers, insufficient mechanical strength to
effect by themselves a reliable and uniform ‘stabilization
of the fleeces.

It has, however, been found most advantageous to
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add to the latices, particularly if the prestabilization is
effected by means of latex foams, a very substantial
amount of wetting agents. Up to about 60 parts by
weight of wetting agents per 100 parts by weight of
binder solids have given excellent results. The wetting
agents not only facilitate the conversion of the latices
to foams, the penetration of the binder into the fleeces
and the subsequent washing of the sheet material formed
but, moreover, when the finished sheet is washed, the pre-
viously deposited wetting agent solids are eliminated
with the result that the internal structure of the vul-
canized binder particles seems to be softened without
any appreciable reduction in their mechanical strength,
and the sheet material obtained is pliable and soft.

Optimum results are obtained if the initial impregna-
tion of the fleece is effected by the method described
in my copending U. S. patent application Ser. No.
262,941, filed December 22, 1951, which is a continua-
tion-in-part of my U. S. patent applications Ser. Nos.
102,423 and 102,425, filed on June 30, 1949. In this
method a loose fleece of fibers is first treated superficially
on one side to produce a light surface cohesion and is
‘then through impregnated by pressing a latex foam into
the opposite untreated surface of the fleece and drying
without pressure.

The intermedjate products, obtained from the pre-
stabilization treatment in the form of fibrous sheet ma-
terjals, display considerable stability and high water
absorptivity. It is believed that the binder solids are
largely concentrated at the crossing points between ad-
jacent fibers and, thus, relatively large interstices are
maintained between the fibers and substantial portions
of the fiber surfaces are not coveerd by binder material
so that water brought into contact with the sheet mate-
rial has substantially free access to the swellable fibers
and is readily absorbed by the latter. However, the
prestabilized sheet material has a comparatively low
resistance to abrasion and a temsile strength which is
not more than sufficient to prevent deformation of the
sheet material by stretching during the subsequent steps
of my process.

According to the present invention, it has been found
that it is possible to obtain a radical improvement in
the abrasion resistance and tensile sirength of the sheet
material resulting from the prestabilization without de-
crease and even with a considerable increase in the water
absorptivity of the material, if the prestabilized mate-
rial, either before or after partial or complete vulcaniza-
tion of the binder particles incorporated therein, is rein-
forced by pressing into it through at least one surface
thereof, a vulcanizable latex in the form of a heavy,
flowable agqueous suspension, preferably in the form of
a paste containing, in addition to the vulcanizable binder
material, a filler which, after drying and vulcanization,
can be washed out to produce micropores throughout the
binder solids deposited from the latex paste. It is an
essential feature of the present invention that the latex
paste containing the filler is embodied into the fibrous
material only after the latter has been prestabilized be-
cause it is impossible to incorporate sufficient binder
material containing fillers of the type desired into a
loose, unstabilized fiber fleece without either destroying
the fleece or eliminating all the interstices between the
fibers.

The latices which may be used for the reinforcing paste
impregnation are vulcanizable latices of the same type
as those used for the prestabilization, but they contain, in
addition to about 8% to about 20% by weight of vul-
canizable binder solids per 100 parts by weight of binder
solids, between about 100 parts and 275 parts by weight
of a filler or pore-forming agent, which in the final im-
pregnation is preferably selected from the group consist-
ing of the water soluble and water solubilizable high mo-
lecular organic substances and mixtures of such organic
substances with not more than about twice their weight
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of water soluble alkali metal salts. The term “water
solubilizable” is used in the present specification and
claims to designate such high molecular organic sub-
stances which can be easily converted from a less water
soluble form to a more water soluble form, for instance,
by an after-treatment with enzymes.

Starches, sugars, cellulose derivatives and similar ma-
terials are suitable organic fillers.

Sodium sulfate (Glauber’s salt) and sodinm chloride are
preferred examples of suitable alkali metal salts, but other
water soluble alkali metal salts capable of forming large
crystals may be used. :

A preferred mixture contains, for instance, per 100
parts by weight of vucanizable binder solids, 90 parts
by weight of a water soluble starch and 100 parts by
weight of a water soluble salt.

In carrying out the reinforcing paste impregnation, it
is preferable to press the latex paste into the prestabilized
fleece through at least one surface thereof with a pressure
sufficient to introduce into the fleece about 40 to about
160 parts by weight of solid vulcanizable binder particles
per 100 parts by weight of fibers. Thereafter, the sheet
material is dried again without pressure, to cause depo-
sition, on the fibers and on the previously deposited
binder material, of the solid binder particles which con-
tain distributed therethrough the water soluble or water
solubilizable fillers, numerous, relatively large interstices
still being preserved in the material.

Finally, the sheet material is subjected to an elevated
temperature without pressure to effect substantially com-
plete vulcanization of all the vulcanizable binder ma-
terial. During or after this vulcanization, the sheet ma-
terial is treated with water to wash out the water soluble
fillers, thus causing the formation of numerous micro-
pores in the binder particles deposited from the paste.

It can thus be seen the filler or pore-forming agent is
a material which is normally solid and which is heat
stable under the conditions of vulcanization. As pre-
viously described this material must also be water-soluble
or water-solubilizable so that in its solid form it can be
washed out from the sheet material after vulcanization.

According to one embodiment of the invention, vul-
canization is effected by means of hot air, and the water
soluble fillers are washed out with hot water after vul-
canization. ‘

According to another embodiment of the invention,
vulcanization and washing out of the fillers are accom-
plished substantially simultaneously by passing the im-
pregnated sheet material through a hot water bath having
a temperature of about 80 to 100° C.

According to still a further modification, final vul-
canization is effected in a salt solution which may have a
temperature as high as about 105° C. to 110° C. In this
case, a separate washing out step is preferably employed
after completion of the vulcanization.

According to a preferred modification of the inven-
tion, the sheet material resulting from the paste impreg-
nation is cut into short pieces. It is vulcanized in a
paddle bath in which the short pieces of sheet material are
continuously beaten by the paddle during the vulcaniza-
tion. It has been found that this treatment produces on
the sheet material obtained according to the present in-

~ vention a surface grain which is very similar to the surface
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grain of natural chamois leather.

If, on the other hand, smooth surfaces are desired, the
material is vulcanized and washed or washed after vul-
canization in a continuous full width washing machine.

. The resulting smooth-surfaced material may be cut
into pieces and treated in a hot paddle bath to produce
a leather-like surface grain. :

The final product of my process is a porous sheet struc-
ture reinforced by microporous vulcanized binder par-
ticles which also act as a protective coating on the fibers.
By comparison with the prestabilized material, its tensile
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strength and abrasion resistance are greatly increased, and
its. absorbent - properties. are not only. maintained, but
even improvad, because, due to the prestabilization of
the material, numerous relatively large interstices are re-
tained between the fibers, and the micropores in the outer
coating act as capillary suction tubes to transport any
water contacting the sheet rapidly into the interstices be-
tween the fibers and to the swellable fibers themselves.

The water absorbent properties of the sheet material
obtainable according to the process described heretofore
may be further improved, according to a preferred: em-
bodiment of my invention, by subjecting the prestabilized
sheet material, prior to the paste impregnation thereof,
to an intermediate treatment which- comprises applying
to the prestabilized material an aqueous- solution. of a
pore-forming agent capable. of forming, on drying, rela-
tively. large water soluble deposits, and then drying the
material. Solutions of alkali metal salts, such as Glauber’s
salt or sodium chloride, and of organic witer soluble sub-
stances, such as polyvinyl alcohol or sugar solutions, have
been found to be useéful:for this purpose.

When a sheet treated in this manner is thereafter. sub-
jected to a paste impregnation as described above and
washed after complete vulcanization, the salt. crystals
or other precipitated water soluble particles ‘are washed
out together with the water soluble fillers present inthe
coating deposited from the paste impregnation. . This
leaves between the outer surfaces of the fibers and 'of the
first binder particles on the one hand, and the inner sar-
faces of the microporous coatings on the- other hand,
hollow spaces which are in direct communication with
the interstices between the fibers and with the micro-
pores.

A desired dye may be incorporated in my material at
any stage of its production. According to one: embodi-
ment of the invention, a suitable dye is added, for in-
stance, to the salt bath through which the' sheet material
is passed prior to the paste impregnation, but it is also:
possible to include a dye in the vulcanizing bath or to
effect dyeing as a separate -step after completion of the
Impregnation.

Particularly in the case where an intermediate salt
impregnation is carried out between the foam impreg-
nating step and the paste impregnating step, it has been
found practical to subject the sheet material, before vul-
canization and prior to the washing out of the fillers and
salt crystals, to a surface grinding in order to loosen up
the smooth bonded surfaces of the sheets in such a man-
ner that somie fiber particles’ are caused to project from'
the bonded surfaces. - This gives to the product a soft
hand similar to that of chamois leather and increases
the absorptivity of the material due to the wick action
of the loose fiber ends.

The finished sheet material -according to my invéntion
may weigh about 85 g. to about 350 g. per sq. m., have
a thickness of about 0.3 to 2.5 mm. and contain from
about 45% to 75% by weight of vulcanized binder mate-
rial. It is highly water absorbent, tough, flexible and
abrasion resistant.

Several modifications of the process according to my
invention and some of the products: obtainable by such
process are illustrated by way of example in the ac-
companying drawings in which:

Figs. 1 to 4 are flow diagrams illustrating a process
of producing an absorbent, fibrous sheet material accord-
ing to one embodiment of the.inventio y ‘

Fig. 1 showing the prestabilization stage;

Fig. 2 the salt impregnation stage;

Fig. 3 the paste impregnation stage; and

Fig: 4 the final vulcanization and washing stages of
the process.

Fig. 5 is a flow diagram illustrating a modification of
the final vulcanization and washing stages of the process:
according to the invention. :

Figs. 6 to 8 are greatly enlarged, somewhat: diagram-
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matic, perspective. views. of two crossing: fibers ‘of -a fiber
fleece at the end of three successive stages, respectively,
of the process ‘according to my invention,

Fig. 6 showing the fibers at the end of the prestabiliza-
tion stage;

Fig. 7 showing the fibers after completion of the salt
impregnation; and .

Fig. 8 showing the fibers after completion ‘of the: paste
impregnation. ‘ . :

Fig. 9 is a perspective view on an enlarged scale show-
ing‘diagrammatically;the mutual relationship of a num-
ber;: of fibers ‘in the completed sheet-material;

Fig: 10 is agreatly. enlarged cross section through an
absorbent fibrous sheet according ' to-the present inven-
tion, .and: : :

Fig. 11 is a perspective’ view: of a piece: of synthetic
chamois leather produced according to the invention and
showing- the peculiar surface grain imparted to the ma-
terial- by my. process. . : ‘

Referring now to the drawings and first to Figs. 1.to 4,
a preferred modification of the process according to the:
present invention: comprises the following stages:

In the prestabilization stage. shown in Fig. 1, a fiber:
fleece is built up by laying upon-one another, for instance,
four-thin webs 11, 12, 13 and 14.of fine, cardable, water
swellable fibers arranged in random; i. e., in a plurality
of intersecting or polyposed- directions, Preferably, ad-
jacent webs are disposed at an angle to each other. The:
resulting multi-layer material is -passed  between heated
rollers 15 and 16, where it is ccompressed to form. a light,
loosely coherent fleece 17. Simultaneously, the fleece is-
slightly stretched in lengthwise. direction.

A foam. of a. liquid binder material, such.as rubber
latex, -is produced in.a.foam trough 18, and successive
quantities. of foam are pushed by blades 19; mounted on.
an endless conveyor belt 20; over the edge of the foam
trough 18. whence they drop on.the upper surface of the
fleece 17. As the fleece 17 travels on, the foam is spread.
uniformly on the surface of the fleece 17 by means of a-
stationary doctor. blade- 21. The fleece, now carrying on
its: upper. surface a very light surface coating-of foamy
binder material, is next passed through a drier chamber 22
where. the foam. is caused to collapse and to solidify in
very. thin, filmy particles, thus producing a light surface
cohesion-on one side of the. travelling fleece without any.
appreciable loss of porosity. The pretreated fleece 17 is
next passed.over a guide roller 23 and hence over. one of
a pair of pressure rollers 24, 25.in such a way that the pre-
treated - surface of the fleece. travels in contact with the
surface of the.roller 24.

A vulcanizable liquid binder, such as rubber. latex; in the.
form of a.thick, flowable foam having approximately. the.
consistency. of a heavy cream, is placed on the untreated
surface -of the.fleece in . the nip of the. two rollers.24, 25,
This foam is pressed into the fleece at a predetermined
pressure as the fleece traverses the constricted passage be-
tween the two rollers 24, 25. The pressure exerted by the:
pressure. rollers 24, 25 upon the foam and the fleece can-
be. regulated to cause a complete. and uniform penetration.

-of the fleece by the foam, with incorporation into the fleece

of a predetermined quantity of solid binder material.. Due
to the pressure of the rollers 24; 25, some of the foam
cells are destroyed and the fleece is rediiced in thickness,
but ‘numerous, relatively larger interstices are retained
between the fibers. The impregnated fleece runs partly
around the second pressure roller 25 and then re-enters the
drying chamber 22, where it is guided over rollers 26 and
27. During the drying operation, which takes place with-
out. pressure, the remaining foam cells collapse and’ the:
solid binder: material contained in.the foam and in: the:
liquid -forming the:foam, is precipitated in' the' form. of.
small, filmy particles on the fibers of the fleeces.and mainly:
at-the crossing points between adjacent fibers without fill-
ing the interstices between the fibers and.probably without
completely encasing the fibers. The resulting . sheet. ma-
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terial is guided out of the drying chamber 22 over a roller
28 and wound upon a reel 29.

In the course of the impregnating and drying steps de-
scribed heretofore, the fleece is stretched longitudinally to
about five fourths to twice its original length and the
weight of fibers per square m. is correspondingly reduced
by about 20% to 50%. The amount of streich increases
with the speed at which the material is passed in a continu-
ous operation through the various impregnating and dry-
ing stages. ‘ v

The process according to the preferred embodiment of
my present invention, as described so far, is identical with
that described and claimed in my copending U. S. patent
application Ser. No. 262,941, filed December 22, 1951,
which is a continuation-in-part of my co-pending U. S.
patent applications Ser. Nos. 102,423 and 102,425, both
filed on June 30, 1949.

This process produces a pre-established fibrous sheet
material in which the individual fibers F appear to be
bonded together at their crossing points by solid filmy
binder particles B, while relatively large portions of the
fiber surfaces are left uncoated and numerous relatively
large interstices -are retained between the fibers F (see
Fig. 6).

" In the next stage of the preferred embodiment of the
present invention, illustrated in Fig. 2, reel 29, which
carries the pre-established sheet material, is placed on a
frame 30, and the sheet material 31 is passed between
rollers 32, 33 and then through a salt bath 34. After leav-
ing the salt bath, the sheet material is guided over squeez-
ing rollers 35 and then through a drying chamber 36,
whereupon it is wound on another reel 37: During its
passage through the drying chamber 36, the water in the
salt solution evaporates, leaving a deposit of salt crystals C
on the fibers F and on the initial filmy binder particles B
cementing the fibers together (see Fig. 7).

In the paste impregnation step (Fig. 3) the sheet ma-
terial 31 is passed from the reel 37 over guide rollers 38,
39 and then vertically downwardly between two pressure
rollers 40 and 41. A vulcanizable binder material of
creamy consistency and containing finely dispersed therein
a filler material, which subsequently can be washed out
for the formation of micropores, is placed in the nip of
rollers 40, 41 on both sides of the downwardly moving
sheet 31 and pressed into both surfaces of sheet 31 under
a pressure to accomplish a substantially uniform pene-
tration of the sheet and the deposit of a filmy layer of
binder material on a large part of the salt coated fiber
surfaces with substantial preservation of the interstices

between the fibers of the prestabilized fiber skeleton. !

After leaving the pressure rollers 40, 41, the impregnated
sheet material 31 is passed over a series of drying cylin-
ders 42, where the impregnation is dried, preferably with-
out being completely vulcanized. Then the sheet material
is wound upon a reel 43.

During the vulcanization and washing stage (see
Fig. 4), the sheet material is passed from the reel 43 be-
tween a pair of rollers 44, 45, and hence through a vul-
canizing bath 46 containing, for instance, water at a tem-
pérature above 80° C. In the vulcanizing bath the vul-
canizable binder particles are vulcanized without pres-
sure and simultaneously the salt crystals formed on the
outer surface of the fibers and the first binder particles
and under the second binder particles and the micropore
forming substances in the second binder particles are
washed out, leaving hollow spaces S between the fibers F
and the first binder particles B on the cne hand, and the
second coating particles P on the other hand, and also
micropores M-in: the ‘second coating P (see Figs. 8, 9 and
10). When the sheet material leaves the vulcanizing bath
46, the various binder particles B, P on the fibers F have
become completely vulcanized. The sheet material com-
ing from the vulcanizing bath 46 is finally passed through
drying chamiber 47.
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According to Fig. 5, the material coming from reel 43
is treated in a somewhat different manner. It is first
passed between grinding rollers 50, 51 and then wound
upon reel 52. The material coming from reel 52 is cut
by a cutter 53 into pieces of about 1 square m. which are
loaded on a car 54. When the car 54 is filled its contents
are discharged into a paddle bath 55, which, in this case,
serves as vulcanizing bath. Such bath may contain a salt
solution at a temperature of about 105°-110° C. Vul-
canization in the salt bath is substantially completed in
about 20 minutes. Thereafter, the vulcanized pieces are
placed into a hot water paddle bath 56 in which the water
soluble particles are washed out. The material leaving
the bath 56 is passed into a press 57 where the water is
pressed out and a preliminary drying is effected. Drying
is finally completed in a drying oven 58.

Due to the paddle action during vulcanization and
washing, the finished material obtains a surface grain 59,
as shown in Fig. 11, which is very similar to  natural
chamois leather.

As seen in Figs. 8 to 10, in the final product, adjacent
fibers F are cemented together at their crossing points by
means of solid rubber particles B. Around the fibers and
outside of the solid rubber particles B there are deposits
of binder material P which have substantially uniformly
distributed therein micropores M. Between the fibers F
and the solid binder particles B, on the one hand, and
the microporous binder particles P, on the other hand,
hollow spaces S are formed. These hollow spaces S and
the micropores M communicate with the interstices I
left between the individual fibers F in the fiber skeleton.
Thus a highly porous structure is obtained which has an
extraordinary absorptivity due to its numerous intercon-
nected and intercommunicating capillary pores of various
sizes and to the swelling properties of the fibers them-
selves. ‘ .

The following specific examples may serve to illustrate
the invention, but are not intended to limit ifs scope:

Example 1

A fiber mixture containing about 90% by weight of
cotton and 10% by weight of torn rayon was formed into
webs of polyposed intermingled fibers, each web having
a thickness of about 0.2 mm. and weighing about 15 g.
per square m.

. Six such webs were Iaid upon one another at an angle
and the resulting multilayer structure was condensed by
heat and pressure with slight stretching into a fleece hav-
ing a weight of about 84 g. per square m.

This fleece was treated on one surface thereof with a
foam containing about 10 volume parts of air per volume
part of liquid, the latter consisting of a film forming
aqueous binder material containing 10% by weight of

" yulcanizable binder solids and having approximately the’

following composition:

| Liguid Solld
parts by | parts by
weight | weight

Natural Rubber latex (6095) «-cccuacmccmmmaccacanan 187 100
Sodium isobutylene naphthalene sulfonate (wet-

ting agent) solution (509%) . weimmccrmooeca oo 20 10
Qther ingredients, such as vulcanizing agents, vui-
canization accelerators, antloxidants and the like

(AISPersions) —uiem oo icmimamcer o aaemae 22 11

Softened waber_ oo 412 T

1,000

.. Upon-drying, about 12 parts by weight of rubber (10
g. per square m.) were deposited on the treated sur-
face of .the fleece per 100 parts by weight of fibers in
the fleece, thus producing surface. cohesion.

Next, a foam was prepared containing three volume
parts of air per volume part of liquid from a latex con-
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taining about 23% by weight of vulcanizable binder

solids and having the following composition:
Liquid Solid
parts by | parts by
weight | “weight
Natural rubber latex (60%)....______________ 167 100
Sodinm isobutylene naphthalene sulfonate (wet-
ting agent) solution (50%)_ ... .. .. foaia_ 32 - 16
Vuleanizing agents and other ingrédients (dis-
persions)_._._____________ . T " T 28 12.6
Softened water.________.. [ . TTTTTTTTTTTTt 228 |eolieol
455

This foam was presséd into the fleece through the
untreated surface thereof by means of pressure rollers,
and the fleéce was then dried: at' moderate temperatire
without pressure to cause precipitation of solid, filmy
coating particles of rubber on the surfaces of the fibers,
and mainly at the crossing points between adjacent fi-
bers, to cement the fibers together into a relatively- solid
fiber skeleton having considerable interstices between
the fibers. About 71 parts of solid rubber per 100 parts
by weight of fibers were incorporated into the fleece.

The resulting sheet material was next passed through
an’ imiprégnating bath for the purpose of strengthening
the prestabilization. This bath consisted of a 5% dis
persion of butadiene styrene polymer containing about
2.5% by weight of (about 50% by weight calculated
on the weight of the binder solids) of a wetting agent,
such as lauryl alcohol sulfonate. Upon drying, an ad-
ditional 50 parts by weight of solid binder particles
were deposited in the sheet per 100 parts by weight of
fibers,

During the prestabilizing stages of - the process, the
fleece had been strétched lengthwise to about 140% of its
original léngth with an accompanying reduction of 29%
in the fiber weight per- square m.

The résulting half material had a weight of about
162 g. per square m., of which about 60 g. were fibers,
80 g.-vulcanizable binder solids and 22 g. wetting agent
solids:

The prestabilized material was now réady for the
paste impregnation, which was carried out as follows:

A latex paste was prepared containing about 10% by
weight ‘of vulcanizable binder solids 'and having the
following composition:
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ing: operation, . the. material - was' squeezed out betwéen
rollers and dried in a drying oven. . S

- The s resulting: final sheet material had a. weight. of
about 235 g. per spare m.-and-a thickness of .about: (.8
mm. It contained about .75% by weight of solid vul«
canized binder particles. Its surfaces- were - uniformly
smooth and even. In a standard test, the material was
used for the drying of a wet glass panel of 75 x 50 cm.,
in an air conditioned room maintained at 65% relative
humidity and 21° C. The drying -time required was
12 seconds, showing that- the~ high - amount" of micro-
porous rabber incerporated intc the sheet produced -a
relatively. good absorptivity. A standard abrasion test
on a Schopper abrasion testing- machine - siowed ' that

5. the material had a high abrasion resistance of 2,300

revolutions:
Example 2

A fiber mixture . was- prepared” to .contain- 75% - by
weight - of  cotton: and '25% - by weight of ramie. This
mixture- was. formed: into thin; loose -webs of inter-
mingled fibers, each having a thickness of 0.12 mm. and
a-weight of about 10 g. per’ square m. - Twelve stich
webs ‘were- combined - with pressure and a- lengthwise
stretch of tbout 5%; into 4 fleece weighing about-114; g.
per: square-m. . R LT
_ This fleece: was first treated by spreading. on ‘one sur-
face thereof a foam containing 11 parts of air for:each
part’of liquid, the latter consisting of a 14% matural rub-
ber dispersion of the following composition: .

Liquid Solid
parts-by | parts by
welght ) weight
Natural rubber Iatéx coricentrate (7367 .. _______ 137" 160
Wetting agent (40% solution). ... . ... . .i.-.) 50 ! 20
Vuleanization agents and other ingredients: (dis- oo
persions)_.__ ) v- 20 -9
Softened water. . ... 804 [oaiiiix
71

On drying, 8 g. pér squarée m. (7 parts per 100 parts
by ‘weighit of fiber) of ‘vulcanizable binder solids were de-
posited on'‘the sirface of the fleece to produce a light stir-
face cohesion. I S
Prestabilization was completed by-pressing into the un-

treated surface of the fleece a foam containing 4 parts of

air-for each part of a liquid dispersion containing 24%
Liquid | Solid by weight of binder solids and having the following.com-
Dparts by | parts by ition:
weight | weight 50 position:
Natural rubber latex concentrate (70%) - - 143-- 100 Liquid.| Selid’
Starch water (229%)...._._.____.____ .. 77 687 151 ‘parts by | parts'by
Vuleanizing agents and otber ingredients weight | welght
Dersions) ___ ... __..__ .. _..____ 30 12
Softenad water. foe - 140 fooo.__ 55
e Natural rubbet latex soneeit 137 100
1,000 Wetting agent -(solution 50%) 36 18
) Vulcanization *agetits and "ot :
] . S,_pers.i'ons)__f;_ 20 8
This paste was pressed into the prestabilized sheet oftened water : ey BB e
material through both surfaces thereof with a predeter- ¢ 416 |
mineéd pressure, and the sheet material was then dried -

again’ without pressure. As a result of the paste im-
pregnation, about 158 parts by weight of rubber per
100 parts' by weight of fibets were deposited in the
prestabilized sheet, together with about 240 ‘parts by
weight of starch solids finely distributed  throughout the
rubber.

The material was then washed carefully at a tems.
perature between about 80 and 85° C., for 2 to-3 hours
in a continuous full width washing . machine to- effect
complete vulcanization of all the vulcanizable binder
material without pressure and simultaneous elimination
of the water soluble starch particles distributed through-
out the rubber solids resulting from the paste-impreg-
nation. After completion of the vulcanizing and wash-

65

70

75

On'drying; about 61-parts by weight of rubber particles.
were-deposited in the fleece mainly: at the crossing points
between the fibers. Drying: was effected: without pres-
sure. T k . ‘

The fleece had stretched about 26.5% longitudinally be-
yond its: original length during the prestabilization with a
reduction in' the weight of fibers per square m., of about
21%; and 'the resulting half material weighed about 165 g,
per square m., of which about 90 g were fibers, 61 g
vere rubber and 14'g. were wetting agent solids. )

This half material was next passed through a salt bath
consisting of a saturated -sodium sulfate solution. Upon
drying, the weight of the material rose to 317 g. per square
m. of the sheet material due to the deposit of about 152
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g. of salt crystals on and in the fibers and on the previously
deposited binder particles.

The sheet material was then reinforced by pressing into
both surfaces thereof a latex paste containing about 17%
by weight of vulcanizable binder solids and having the
following composition:

- Liquid Solid
parts by | parts by
weight | weight
Natural rubber latex concentrate (73%) --ccvoaeeeen 137 100
Starch solution (23%)--- 357 82
QGlauber salt 82 82
Wetting agent. 3 3
Other ingredients (dispersions) .. .vocmeeevnaaaaan 21 10
600

On drying, about 110 parts by weight of rubber in the
form of coating particles having starch and salt fillers
incorporated therein were deposited per 100 parts by
weight of fibers, and the material weighed 578 g. per
square m.

The impregnated material was washed and vulcanized
as described in Example 1, whereupon, after drying, a
soft, flexible, smooth-surfaced sheet material was ob-
tained which weighed 250 g. per square m., had a thick-
ness of 0.9 mm. and a rubber content of about 64% by
weight. - The drying time established by the test described
in Example 1 was 9 seconds, the abrasion resistance 2000
revolutions. '

Example 3

A fiber mixture containing about 75% by weight of
cotton and about 25% by weight of ramie was formed
into thin, loose webs of intermingled fibers having each a
thickness of about 0.25 mm. and a weight of about 17
g. per square m. Eight such webs were combined cross-
wire with pressure and slight stretching into a fleece hav-
ing a weight of about 126 g. per square m,

A light, stiff foam containing about 12 volume parts
of air per each volume part of binder liquid was spread
on one surface of this fleece. The foam was prepared
from a 14% dispersion of butadiene-acrylonitrile poly-
mer having the following composition:

Liquid Solid
parts by | parts by
weight | welght
Butadiene acrylonitrile dispersion (37%)--cceeuo-av 270 100
Wetting agent (solution 50%) - vovmmocmocraaen 66 33
Vulcanizing agents and other ingredients (dis-
persions) ... - 34 15
Softened water 7 B S,
711

Upon drying, about 6.5 g. of vulcanizable binder solids
were deposited on the surface of the fleece per square m.
(5 parts by weight per 100 parts by weight of fibers),
producing a light surface cohesion.

Prestabilization of the fleece was completed by pressing
into the untreated surface thereof a comparatively heavy
foam compyrising 4 volume parts of air per volume part
of liquid, the latter containing 24% by weight of binder

solids and having the following composition: :
Liquid Solid
parts by | parts by
welght | weight

Butadiene acrylonitrile polymer dispersion (37%)- 270 100

Wetting agent (solution 50%) 30 16

Other ingredients (dispersions) 30 12

Softened water-.......- 85 Jacecrmcaa-

415
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Upon drying without pressure, about 70 parts by weight
of vulcanizable binder solids were deposited on the fibers
throughout the fleece per 100 parts by weight of fibers,
and the resulting half material, which had undergone, dur-
ing the prestabilization treatment, a longitudinal stretch
of about 30% beyond its original length and a reduction
of fiber weight per square m. of about 23%, weighed
about 185 g. per square m. and contained per square m.
about 97 g. of fibers, 73 g. of vulcanizable binder solids
and 15 g. of wetting agent solids.

Salt impregnation was effected by passing this half
material through a 32% solution of crystalline sodium
sulfate and drying without pressure. The sheet material
containing the salt impregnation weighed 248 g. per
square m.

After completion of the salt impregnation, the sheet
material was reinforced by pressing into both surfaces
thereof a binder paste containing 15% by weight of vul-
canizable binder solids and having the following compo-

sition: E
Liquid Solid -
parts by | parts by

welght | weight
Butadiene aerylonitrile polymer dispersion (37%)-- 270 100
Starch solution (32.5%)----wc-nceu-- 275 ]
Sodium sulfats. oo oo 100 100

Vulesnizing agents and other ingredients {(dis- B
PETSIONS) - - e memmccmmmm e mem e 21 10
666

After drying, which was effected without pressure, the
sheet material weighed 410 g. per square m. 70 parts
of vulcanizable binder solids had been incorporated into
the fleece per 100 parts by weight of fibers as a result of
the paste impregnation. o

At this point, the material, which still contained all the
salt crystals from the salt impregnation and all the fillers
incorporated during the paste impregnation, was as stiff
and hard as a board. In this condition, it was subjected
to a surface grinding during which about 33 g. of mate-
rial were lost, It was calculated that about 10 g. of this
loss consisted of vulcanizable binder solids.

After grinding, the material was cut into short pieces
of about 1 square m. in size, and .these pieces were vul-
canized and washed simultaneously in a paddle bath
at a temperature of about 95° C. An organic dyestuff
was added to the paddle bath to dye the material to the
desired yellow color. After completion of the vulcan-
izing, washing and dyeing operation, the material was re-
moved from the bath, pressed out and dried in a drying
oven.

The resulting final sheet material had a weight of about:
228 g. per square m. and a thickness of about 0.8 mm.
It contained about 58% by weight of vulcanized binder
solids. Tt was soft and flexible and had a very smooth
surface and a high absorptivity for water, Its drying ca-
pacity, as determined by the test described in Example 1,
was about 4 to 5 seconds. Its abrasion resistance was
about 1100 revolutions. The material had a color and a
surface grain very similar to that of natural chamois
leather. In many respects it was suitable as an excellent
substitute for this natural material.

Example 4

A fiber mixture containing 75% by weight of cotton
and 25% by weight of nylon was formed into thin webs
having each a thickness of about (.23 mm. and weighing
16 g. per square m. Ten such webs were combined with
heat and pressure accompanied by a longitudinal stretch
of about 6% into a fleece weighing about 150 g. per
square m. ) )
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_ This web was sprayed on both surfaces with a. 10%:
latex dispérsion having the following: composition:

Liquid | Sold
parts by | parts by
weight | “weight
Natural tubber latex (60%). . ... ... 167 100
Wetting agent solution (509;) e mm e mmimedoei . 4 2
Vulcanizing agent. and other ingredients (dis-~
persions)_____.. e e ; 26 9
Softened water________________ 77T 808 |uiocmuan:
1,000

Upon. drying; about 20 parts of solid rubber weére de-
posited on the two surfaces per 100 parts by weight of
fibets (15 g. per square m: on each: surface) to produce
a relatively strong surface cohesion.

In order to complete the- prestabilization, the. surface
stabilized fleece was next passed through a 10% latex

bath' of the following: composition:
Liquid Solid
parts by | parts by
weight | weight
Natural rubber Iatex (60%).. .- 167 100
Wetting agent solution (50%,) 80 40
Vulcanizing agents and other in
persions).._ P 33 12
Softened water. e mimdimmmeemccatemens 720 |l L
1,000

When the material emerged from this bath, it was
dried. without pressure to. precipitate on the fibers of the
fleece about 42 parts by weight of rubber solids per 100
parts by weight of fibers. During its. passage through
the successive prestabilization stages, the flee¢e had been
stretched longitudinally by about 54% beyond. its orig-
inal length with a corresponding decrease of the fiber
weight per square m. by about 35%.

The. prestabilized half material contained per square
m. about 97 g. of fibers, 60: g. of solid rubber and 16 g.
of wetting agent solids and. had a total weight of about.
173 g. per square m.

Salt impregnation and. dyeing were carried, out. simul-
taneously by immersing the prestabilized. sheet material
in a salt bath consisting of a 32% solution of sodium sul-
fate containing a lake dye. After removal from. the salt.
bath and drying without pressure, the material weighed
230 g. per square m. due to the deposit of 57 g. of salt
crystals per square m.

A pasty binder dispersion was prepared: containing
about 14.5% by weight of vulcanizable binder solids and
having-the- following composition:

Liquid | Solid:
parte by | parts by
weight | weight
Butadiene acrylonitrile polymer dispersion (379) 270. 100
Starch solution (32.5%) . _____ 271 88
Crystalline sodium sulfate.._ 126 126
Vulcanizing agents and other
sions)--._ - 23 10
690

The resulting viscous. dispersion was pressed into. the
prestabilized sheet material through both surfaces thereof
by means of pressure rollérs, and the material was then

dried again. The sheet material containing all the fillers:

and salt crystals weighed 418 g. per square m. About
62 parts by weight of vulcanizable binder solids had been
incorporated into the material per 100 parts by weight of
fibers.as result. of the paste impregnation. ;

The material. was next passed. through a bath: contain-

ing an enzyme which converted thé starch portion of the 7§

20

25

30

40

50

60

65

70

14
filler to. & more water soluble form, and vulcanization. and:
washing were then effected simultaneously in a continu-
ous, full width washing machine at a temperature of about
85 t0.90° C. .

The shéet material was finally dried and had then a
weight of 217 g. per square m., a thickness of 0.7 mm, and
a content of vulcanized binder solids of about 55% by
weight. Both its surfaces wére uniforfnly smooth." "

Example 5

A fibér mixture containing 90 parts by weight of cot-
ton combers and 10 parts by weight of ramie was. formed
into webs having each a thickness of 0.6 mm:; and a
weight of 32 g. per square m. Three- such webs - were
combined: crosswise with heat and. pressure- and. slight
longitudinal stretching into a fleece weighing- about - 90
g. per square m. ) ;

This: fleece: was first treated by spreading. on. one sur-
face thereof a very stiff; light foam containing about. 13-
volume: parts of air per volume: part of liquid, the latter
consisting of a 13%: latex dispersion having:the following.
composition: B : .

Liquid | Solid
parts by | parts by
weight..| weight
B.utadieﬁq;acrylonltrﬂe~polymer‘dispersion (37%)-.|: 2’70 : :100
Wettihg agent solution (66%).. - ' 40 2r
Vulcanizing -agents and othér ingredients (disp R ‘
510 11) J N 15. 1. : 5
Softened water - M2l
767

“On- drying, about 8.5 parts of. solid- binder material
were: deposited on the treated: surface per 100 parts: by:
weight of fibers: (7.5 g: per ‘square- m.): producing- a light-
surface cohesion. - :

Next, a: heavier foam ‘comprising: 5. volume- parts of
aii" pet volume part of binder liquid was: pressed-into the
untreated: surface of the fleece: in order to complete: its:
prestabilization. This: form was made from binder lig-
uid containing 14%- by weight of binder solids and: hav-
ing the following composition:

Liquid Solid
Darts by-| parts by-
» weight. | “weight.
Butadiene acrylonitrile polymer dispersion B7%).- 270 1. 100
Wetting agent solution (66.6%) - c ool L 30 20
Vuleanizing agents and othér ingredients (disper-
slons). . : - 17 8.5
Softened water....._._______ . "T"7" 48 |l
735.1,

On-drying, about 70 patts by weight of binder solids
were deposited from this foam per 100 parts-by weight of
fibers: Drying was éffected without pressure: ‘

The fleece had stretched lengtliwise during the pre-
stabilization" treatment by about 32.5% beyond: its orig:
inal'length and its fiber weight per square m. had corre-
spondingly decreaséd by about 24.5%. The prestabilized:
sheet material weighed about 135 g. per square m. an'd"{
contained per square m. about 68 g. of fibers, 53 g. of
vulcanizable- binder solids and 14 g. of wetting agent
solids;

This half material was then treated with a 33% solii-
tion of sodium sulfate containing a.lake dye, froti which;
after drying, about 45 g. per square m: of salt' crystals’
were deposited on. the fibérs and the previously incoipo-
rated bindeér §olids, raising the total weight of the sheet
to 180 g: per square m. .

A. paste containing. .15%; by weight. of vulcanizable
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binder solids was prepared to have the following com-
position:

16 .
binder solids were deposited in the resulting sheet mate-
rial per 100 parts by weight of fibers. :

During the prestabilization stages of the process, the

Liquid | Solid fleece was stretched longitudinally beyond its original

P;Tegsg ]‘;ty P;gfél?gf 5 length by about 33.3% and its fiber weight per square m.

was reduced by about 25%. The prestabilized sheet ma-

Butadiene acrylonitrile polymer dispersion (37%)-- 270 100 terial weighed about 105 g. per square m. and contained
Starch SOMIEION (235) <—-—oomo oo meemmcemmmmmmm 278 64 per square m. about 52.5 g. of fibers, about 43 g. of
gﬁ%%ﬁ;ﬁ?ﬁfﬁ?&i{é{'{ﬁé}é&iéi'{s"(?i{s,’-‘ 100 100 yulcanizable binder solids and about 9.5 g. of wetting
persions)_. - 22 9 10 agent solids. :
&0 Salt impregnation was next carried out in a 32% so-

dium sulfate solution containing a lake dye. After re-

This paste was pressed into the prestabilized, salt im- movalﬁofttl(nie shqet tfﬁom the Z?‘l]fzb%th anq drying, which
pregnated material through one surface thereof. After was ellected, as In 10° prestabilization, without pressure,
drying without pressure, about 88 parts by weighi of vul- 18 its weight had increased to 126 g. per square m., showing
canizable binder soli ds’ had been incorporated into the ghath 21 ﬁ per square m, of salt crystals had been deposited-
sheet per 100 parts by weight of fibers as result of the m;s%isn;::'paste was then pressed into the sheet tﬁ oughv
paste impregnation and the weight of the material had both £ th £ TI“IL) . T
been increased to 320 g. per square m. oth surfaces thereof. This paste contained 15% by

The material was washed and vulcanized simultane- 20 weight of v‘u.lcamzable binder solids and had the follow-
ously in a continuous, full width washing machine at a ing composition:
temperature of about 90° C. for about 2 hours, then Lioud | sond
squeezed out and dried. ri S0

The finished material had a weight of 179 g. per square o, pv%reighty pv?feight? .
m. and 2 thickness of about 0.6 mm. It contained about -
62% by weight of vulcanized binder solids. It had uni- gutagiien}e %prylo%itrile polymer dispersion (37%) -- 270 100
formly smooth surfaces. Its absorptivity as measured in B O ooy s — 3 o
drying time by the test described in Example 1is 4 to 5 Vileanizing agents and other ingredients (dis-
seconds. TIts abrasion resistance was approximately 900 44 persions).-...- - i 9
revolutions. 666

Example 6 .

A fiber mixture containing 90% by weight of cotton After drying, the weight of the sheet material had risen
and 10% by weight of ramie was formed into webs to 238.g. per square m. 72 parts b_y We}ght of vulcaniz-
having each a thickness of 0.15 mm. and a weight of 35 able binder sclids had been deposited in the sheet per
about 12.5 g. per square m. Six webs were combined 100 parts by weight of fibers as result of the paste im-
with pressure and about 7% lengthwise stretching into a pregnation. . : ‘
fleece weighing about 70 g. per square m. The {Ilaterlal was vulcanized without pressure ?y ex-.

This fleece was first treated by spreading on one sur- posing it for_ several pours to a st.ream of !mt atr a‘nd‘
face thereof a stiff, light foam containing about 13 vol- 40 then washed in a ccgnténuougbfug Wlitfh washing mﬂa;chme
ume parts of air per each volume part of binder liquid. at a temperature ot a out 60° . ter drying, the fin-
The binder liquid was a 13%. dispersion of synthetic ished shet?t material had a weight of 133 g. per square m.,
rubber having the following composition: and a thickness of about 0.4 mm. It contained about

: ' : 60% by weight of vulcanized binder solids. Its surfaces
Liguid | sona 46 were uniformly smooth. Its water absorptivity, as ex-
pars by | parts by pressed in drying time in accordance with the test de-
weight | weight scribed in Example 1, was 4 seconds. Its abrasion re-
sistance was 600 revolutions.
?Vuggdiene ac;‘ylgngrﬂe(g&lyy)mer (879%) wmmmmcmeemm 2%8 lgg
A0 it jution (50%)--ccmemmrmm e mmm i a
Vglcangizsf;g:eg a;sgzntsoand other ingredients (dis- 50 Example 7
POTSIONS) o oo em e 10 4
Softened Waber - —wommoommeomooians oo 430 jeomemne- Denatured hemp was formed into loose, light webs
770 having each a thickness of about 0.4 mm. and a weight’
of about 22 g. per square m. Six such webs were com-

On drying, about 13 parts by weight of binder solids per 5 bined with pressure and heat and slight longitudinal
100 parts by weight of fibers (9 g. per square m.) were stretching - into a fleece weighing about 124 g. per
deposited on the treated surface of the fleece, producing a square m. .
light surface cohesion. This fleece was first treated by spreading on one surface

The surface treated fleece was next passed between a thereof a flowable foam containing about 9 volume parts
pair of pressure rollers, which operated to press into the g4 of air per volume part of 2 13% synthetic rubber disper-
fleece through the untreated surface thereof a binder foam sion of the following composition:
containing about 6 volume parts of air for each volume -
part of a 23.5% binder liquid having the following com- pIzﬁ'%g;D% g?si%
position: . welght pweight?

65
Liquid | . Solid Butadiene aerylonitrile polymer dispersion (37%) -- 270 100
parts by | parts by Wetting agents solution (50%) - - oo wcomomcwuzcnan 40 20
weight | weight Vuleanizing agents and other ingredients (dis- .
persions) [, 20 8
Softened Water e oo eccceeocemmm—wsoomccsommmman 446 | uiaoeaen
Butadiene acrylonitrile polymer dispersion (87%)-- 270 100
Wetting agent solution (50%)-- 30 15 70‘ 76
Vuleanizing agents and othe
PEISIONS) <o oo e cmmmm e s v mm oo m e m e e nm e 10 4 -
Softened Water ——o.weocvcmcooommmeoosooeeees 116 |ooomemmean About 6.5 parts by weight of vulcanizable binder solids
425 were deposited on the treated surface per 100 parts by
_ weight of fibers (8 g. per square m.) when the fleece was
On drying, about 69 parts by weight of vulcanizable 75 dried. ' .
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Next, a heavy, creamy foam containing' about 3 vol-
ume parts of air per volume: part.of liquid was pressed
into the untreated surface of the fleece by means of pres-

sure rollers. The binder liquid used for the preparation .

of the foam contained 23% by weight of binder solids

18

- stretching into a fleece weighing about 95 g. per square m.

-+ 'This fieece .was first given a surface impregnaﬁqn. by
‘spreading - on one surface -thereof a light foam contain-
ing. about 10 volume parts of air per volume part of

5 binder liquid. . The binder liquid consisted of a 13% la-
and had the following composition: tex dispersion of the following. composition: e
Liquid | . Solid p%i%;ngy o asr‘%lsktl)y
Treisnt | Soeien? o weight | weight
e lieldlll . 18771 - 100
Wt e soaton B OA e O Y N e e ] e
Vulcanizing agents and other ingredients (dis- Vulcanizing agents and other. ingredients (@as- (. . |
Dersions) 20 8 persions) } : S e LN 19
Softened water. 18| Sottened water........... - Heins Hot s
On' drying, about 72 parts by weight of vulcanizable After drying of the foam, the treated surface carried
solids were deposited throughout the fleece per 100 parts about 10 parts by weight of binder solids per 100 parts
by weight of fibers. Drying was effected ‘at a tempera- by weight of fibers in the fleece (9.5 g. per square m.)
ture of about 100° and continued for several hours until’ 20 and was lightly coherent. S
a substantially complete vulcanization of binder solids A foam comprising about 5 volume parts of air per
had occurred, without application of pressure. volume 'part of liquid was then pressed by means of
During the prestabilization stages of the process, the pressure rollers into the fleece through the qntrea'ted
fleece underwent a longitudinal stretch beyond its orig- g Surface thereof, The foam was made from a dispersion
inal length by about 28%. and the fiber weight per square containing -16% by weight of binder solids and having
m. was reduced by about 22%. After completion of the - the following composition: _ : BTN
prestabilization, the resulting sheet material weighed T
about 193 g. per square m. and contained per square m. Liquid- |- Solig:
about 97 g. of fibers, 76.5 g. of vulcanized binder solids 30 Lt et
and about 19.5 g. of wetting agent solids., ‘ e _ .
The prestabilized sheet material was next impregnated 18T 100
with a latex paste containing about 20% of vulcanizable 31 a
binder solids by pressing such paste, by means of pres- persions) - 3 4 19
sure rollers, into both surfaces of the sheet. The latex. g5 Softened water.... 882 |
paste had the following composition: - 625
pgiftls“{)dy pasr%lsi%y " On drying, about 31 parts by weight of rubber solids
weight | weight were deposited throughout the resulting sheet material
40 per 100 parts by weight of fibers. The fleece .was
Butadiene acrylonitrile polymer dispersion (37%)_.| 270 100 stretched longitudinally during the prestabilization stages
Starch solution (2296)----rooeoomm L s B3 of the process to about 36% beyond its original length
Vulcanizing agents and other ingredients (dis- ’ ’ - with.a corresponding reduction of fiber weight per square
B e S 7 m. of about 26%, and the prestabilized sheet material con-
T 777,45 tained per square m. about 70'g, of fibers, about 29 g, by
- 500 weight of solid rubber ‘and- about 6 g. of wetting agent
) B ' j solids, the total weight of the material being 105 8. per
After drying, the impregnated sheet had a weight of squarem, . - o . R
309 g. per square m. About 60 parts by weight of vul- . The material was next treated with a 30% solution of
canizable pmder solids per 100 parts by weight of fibers 5g Glauber salt -and dried,  causing deposition of 63 g, of
?ad been incorporated in the sheet as result of the paste salt.crystals per square m. C o
impregnation. . . The - sheet material, which now weighed 168 g, per.
anfit tv;';:eth?; cztslt‘;;trz ’%1 gf::n?zfegbg“ lbsqliax;eo m..eaih, square m., was next treated ‘with a létgx paste which was
é p v or apout SU minutes pressed into both surfaces of the sheet. This paste con- -
in a paddle bath containing a saturated sodium chloride 55 tained ab t 10.5% b . £ solid rubb nd had
solution at a temperature of about 105° C. ained a c.)u 00 .Y weight of solid rubber an na
Directly after leaving the vulcanizing paddle bath, the the followmg composition: :
material was passed without intermediate drying into a ‘ :
second paddle bath in which it was washed in a stream I;ﬁlﬁ)d a.sr%lsi%
of water at about 75° C., until all the water soluble 60 pweighty pwelght;y
components had been washed out. Finally, the material - -
was removed from the bath, squeezed out between rollers 1S~Itatu1rla1 rlu]gPer 23;%’(60%) ________________________ igg s igg
and dried in a drying oven. arca solution (23%). . - R
The finished material had a weight of 231 g. per square Léﬁggéfe szlalﬁl 0se QL% ; -l %gg 1%
m. and a thickness of 0.8 mm. It contained about 58.5% g5 Vuleanization agents and other ingredients (dis- | . . :
N \ s . . persions) 03 36
by weight of vulcanized binder solids. It was flexible :
and had excellent water absorptivity and a surface grain 953
similar to that of natural chamois leather. -
. After drying of the paste impregnation, 72 parts by
Example 8 70 Weight of vulcanizable binder solids had been deposited
A fiber mixture containing 90% by weight of cotton per 100 parts by weight of fibers and the weight of the
and 10% by weight of ramie was formed into loose, sheet was 346 g. per square m, . )
light webs having each a thickness of 0.25 mm. and a The sheet material was then washed for 2 hours in a
weight of about 17 g. per square m. -Six such webs were continuous, full width washing machine at a temperature
combined with heat and pressure .and - light lengthwise .75

of about 90 to 95° C. and finally squeezed out and dried.
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The finished material had a-weight of 149 g. per square
m. and a thickness of 0.5 mm. It contained 54% by
weight of natural Tubber particles. Its surfaces were uni-
formly smooth, Tts absorptivity, as measured in time by
the test described in Example 1, was 4 to 5 seconds. Its
abrasion resistance was about 700 revolutions.

Example 9

Pure wool was formed into a single web of polyposed,
intermingled fibers, said web having a thickness of about
1 mm. and weighing about 50 g. per square m.

This web was passed between pressure rollers, causing

-it to stretch lengthwise by about 10% and, then, it was
~sprayed -on both surfaces with a 15% latex dispersion
having the following composition:

Tiguld
‘parts by
weight

Solid
parts by
weight

Neoprene latex (60%)
Vulcanizing agents, accelerators and antioxidants

(dispersions) -
Softened water__

100

20
280

400

60

The fleece was dried to produce surface cohesion. Aft-
er drying, it contained about 3314 parts-by weight of
rubber disposed on the surfaces of the fleece per 100 parts
by weight of fibers (7.5 g. per square m. on each surface)

A foam was prepared to contain 8 volume parts of air

-per volume part of a 35% latex having the following
-.composition: e e . P

{ Liquid
parts by
weight

Solid
parts by
weight

Neoprene latex (60%) ............
Wetting agent solution (50%) -
Vulcamzing agents and other

sions)_ .2
Softened Water - oo o

583
210

350
105

redients (disper-

[ 59
148
1,000

The -foam -was- pressed into the ﬂeece through both
’pretreated surfaces- thereof by means of pressure rollers,
.and the fleece was then dried at-a moderaté temperature
--without pressure to- cause- precipitation of filmy-coating
. particleson the surfaces of-the fibers and ‘mainly-at-the
crossing points between adjacent fibers. About-80 -parts
. by weight of solid-binder material- were mcorporated into
the. fleece per 100 parts.by-weight-of fiber.- S
Next the fleece was inserted. for two hours -into -water
“having  a- temperature .of about 85°:C., to-effect a-vul-
. ‘canization of the binder solids deposited on the fibers.and
_a, washing out of the wetting agent solids.... At the.end
of this period, the resultant sheet material was removed
from the bath and dried on drying cylinders::- .
The intermediate sheet material, which was about 50%
longer than the original web, and contained about 25 of
- the original weight of fibers per square m. had a weight
of about 64 g. per square m., of which about 30 g. were
fibers and 34 g. were vulcanized binder solids.
This intermediate material ‘wasthen treated by press-
. ,mg into both surfaces thereof an aqueous-paste contain-
- ing about 15% by weight of a vulcanizable binder mate-
rial and having the following compositionz._..._.. _.

Liquid
parts by
welght

Solid
parts by
. weight

150
150
150

53

Neoprene latex (60%) - ..-ccooo--

* “Btarch solution (32.5%)

Glaubersalf_ . oo

Vulcanizing agents and other ingredients (
sions)

[+

10

: 20

After drying without pressure, about 80 parts by
weight of vulcanizable binder solids per 100 parts by
weight of fibers had been incorporated into the sheet as
result of ‘the paste impregnation, and the weight of the
sheet was 136 g. per square m. The neoprene particles
introduced into the sheet during the paste impregnation
were vulcanized by passing the sheet through a continu-
ous, full width washing machine containing a saturated
‘sodium chloride solution at a temperature of about 108°
C..  The material was then. dried and cut into pieces of

about 1 square m. each which were treated in a paddle
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‘weight of fibers.

‘bath at about 80° C. to effect a washing out of the fillers

- incorporated with the neoprene deposits resulting from
. the paste impregnation. Finally, the sheet was squeezed

out and dried.

The final product weighed 88 g. per square m., had a
thickness of about 0.3 mm. and contained approx1mately
66% by weight of solid vulcanized binder ‘particles. It
had a uniform, leather-like surface grain.

Example 10

Spun rayon was formed into thin webs having each a
thickness of about 0.15 mm. and a weight of 13 g. per
square m. FEighteen such webs were combined with
pressure and. heat, accompanied by a light longitudinal
stretching, into a fleece weighing about 222 g. per
square m,

This ﬂeece was first treated by spreading on one sur-
face thereof a light, stiff foam containing about 12 volume
parts of air per volume part of a 13% binder dispérsion
having the following composition:

Liquid Solid
parts by | parts by

weight | weight
Butadiene styrene polymer dispersion (36%)----- 278 100
Wetting agent solution (50%) - -cceuounconoanaan 60 30

Vulcanizlug agents and other ingredients (disper-
T3 321-) JE SOV O USRS R 25 10
Softened WAL e oo e mm e am e m e mmmmmm o 407 |ocemeeanes
770

When' the foam was dried, about 4 parts by weight of
binder solids were deposxted on the treated surface per
100 parts by weight of fibers in the fleece, (9 g. per square
m.}, producing a light surface cohesion.

A thick, creamy flowable foam was then prepared
containing two volume parts of air per volume part of
binder liquid. The latter was a 23% dispersion of the
following composition:

Liquid |  Solid
parts by | parts by
weight | weight
Britadiend styrene polymer dispersion (36%).--.-- 278 T 100
Wetting agent solution {50%) . cooooooe oo 60 30
Vuleanizing agents and other ingredients. (disper-
SIOMS) L e mmemmecmcmmmemmemmmmmm e mmm e 25 10
Softened Water. .o rmne e 5 (R
435

This foam was pressed by means of pressure rollers
into the untreated surface of the fleece, and the fleece was
then dried, causing deposition of about 46 parts by
weight of vulcamzable binder solids per 100 parts by
Drying was effected in a drying cham-
ber at a temperature of about 100° C., for about 25 min-
utes to cause a light pre-vulcamzatlon of the vulcan-
jzable binder particles. During the prestabilization treaty
ment, the fleece was stretched longitudinally by about:
26.5% beyond its original length while its fiber content
per square m. was reduced by about 21%.

The resulting half material weighed 290 g, pcr squate.
m. and contained per square m. 176 g. of ﬁbers, 88 g of
solid binder material and 26 g. of wetting agent ;ohd&

Salt impregnation was then carried out by immersion,
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of the half material in a saturated solution of sodium
chloride which contained a small quantity of finely dis-
tributed undissolved salt. A dye was added to the salt
bath to impart to the final product the desired” yellow
coloration corresponding “to that of natural . chamois
leather. After leaving the salt bath, the sheét material
was dried to cause a deposit of salt crystals on'the sur-
face of the fibers and on the previously deposited binder
particles. About 150 g. of salt crystals were deposited
per square m. of the sheet material, raising the weight of
the sheet material to 440 g. per square m. o

Thereafter, the sheet material was ‘passed vertically
downward between a pair of pressure rollers” having
their axes disposed in a .common-horizontal plane, and
an aqueous pasty dispersion of vulcanizable binder solids
was pressed into both surfaces of the prestabilized sheet;
The paste had the following composition: ‘

Soll% :
parts by
“welght'

Liquid
parts by
w,elght

S R T
g 90
) S
SIS N
) N
" 700

Butadiene styi'ene polymer dispersion (36%)
Cornstarch solution (82.5%) ...
Glaubersalt_ ... __. 7T

The total solid content of the dispersion  was_ about
35% by weight and its content of vulcanizable binder’
solids was about 14% by weight. ‘After'_bd_r‘ying‘o’f the’
paste impregnation on drying cylinders, the sheet, mate-
rial had a weight of 608 g. per square m. About 40 parts
by weight of vulcanizable binder solids had been, incor-
porated into the sheet per 100 parts by weight of fibers
during the paste impregnation stage. S

Thereafter the material was subjected to. a .surface
grinding which produced a smooth, even and fiber free:
surface, while reducing the weight of the material by
about 30 g. per square m. oL )

The sheet was washed in a continuous, full width wash-
ing machine for about two hours at a temperature of ap-
proximately 95° C., and then dried, cut into pieces of
about 1 square m. each, washed again in a paddle bath
for 30 minutes at 85° C., and finally dried agajn. ;

The finished material had a weight of about 318 g.
per square m., a thickness of about 1.5 mm. and con-
tained about 47% by weight of vulcanized binder solids.
It had a surface grain similar to that of natural chamois’
leather.. oo

Example 11 - . “,‘1}‘
A fiber mixture containing 80% by. weight of cotton
and 20% by weight of wool was formed into loose,.light
webs having each a thickness of about 0.4 mm, and a.
weight of about 19 g. per square m, Six such, webs were .
combined with pressure and slight longitudinal stretching’
into a fleece, weighing about 105 g. per square m.
The fleece was first treated by spreading on_one’ sur-’
face thereof a foam containing about 10- volume parts.
of air per each volume part of an 8% aqueous. binder-
dispersion having the following composition:™ il :

Liquid ‘s%n%
paris by. parts by-
weight ° _welght
Butadiene acrylonitrile polymer dispersion 37%)..| “'276°[* - 100
Wetting agent solution (50%) ... ... . ... 154 27

Vuleanizing agents and other ingredients (disper- L .
sfons)....________ . T 21 7
Softened water. . [ - 905 —ee

) 1,250 [

Upon drying, about 4.5 parts by weight of vulcanizable
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binder solids per 100 parts by weight of fibers (S g. per
square m.) were deposited on the treated surface of the.
fleece, producing a light surface cohesion. :

Next, a heavier foam containing about 5 volume parts
of air per volume part of a 14% aqueous binder dis-
persion -was pressed. by means of rollers, at moderate
pressure and relatively low speed, into the untreated sur-
face of the sheet. The binder dispersion had the follow-
ing composition: . AR

Liquid Solid
parts by | parts by

o welght | weight
Butadieneacrylonitrile {iblymer'dlsbersléh @%-.|" el 100
Wetting agent solution (1117 I A 100 50

Vulcanizing agents and other ingredients (dis. | . o }
perstons) . ...l .0 o 2 7
Softened water...__..__ T STt 2809 il
' ' 700

- When the foam was dried: without pressure, abou 21.5

parts by weight of vulcanizable .binder solids were - de-
posited throughout the fleece per 100 parts by weight of
fibers.

. The. fleece was stretched lengthwise during the pre-
stabilizing stages of the process to about 125% of its
original length with reduction in its fiber weight per
square m. of about 20%; and the prestabilized sheet ma‘
terial contained per square m. 84 g. by weight of fibers,
22 g. by weight of vulcanizable binder solids and 10 g.
of ‘wetting agent solids, the total weight of the sheet at

.this point being 116 g. per square m.

This half material was next treated with an 8% solu-
tion of polyvinyl:alcohol and then dried. About 12 g
of ‘water~.soluble~ solids - were ' deposited per :square’ m.,
raising the weight of the:sheet to 128 g. per square m. :

- Thereafter, the:sheet material was treated with an 8%
aqueous dispersion;of -a vulcanizable ' binder . material
in the form. of a thin paste which was pressed into both’
surfaces: of ‘the ‘sheet: and which - had- the following' com-:
position: .. . Lol o

m%ugl siiu%
parts by | ‘parts by
|| weight. | weight
Butddleﬁé‘éc'rylonitrile polymér dispersion (37%);. . :'270 . 100,
Starch solution (32.5%)..______________ 79" 275 ‘00
Sodium sulfate. ... ~TTTTTTTRTTTTRITTTmS I 100 100
Vulcanizing agen other ingredients . (dis- | - .
persions)_._... - [ S S I 25 10
Softened water. .. T ;i ______T5TTC 880 j.__...iill
C : 1. 1,280 |

After drying, the material weighed about 346 g. per
square m.- About 70 parts by weight of vulcanizable
binder solids had been incorporated per 100 parts by
weight of fibers during the paste impregnation. ‘
. The material was washed in a continuous, full width
washing machine at a temperature of about 90° C., for
approximately 244 hours and then dried,

-The final sheet material had a weight of 165 g. per
square m., a thickness of about 0.7 mm. and contained
about 49%. by weight of vulcanized binder particles.
Its surfaces were uniformly smooth,

Example 12 , e

A fiber mixture containing 50% by weight of cotton
and 50% by weight of rayon was formed into loose,
light webs_having each a thickness of about 0.5 mm.
and a weight of about 26 g. per square m. Twelve such’
webs were combined with pressure and heat and slight
longitudinal stretching into a fleece weighting: about 300
g. per square m. LA L SRR : -

This fleece was first treated by spreading on one sur-
face- theréof ia flowable foam- containing about- 10- vol-
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ume parts of air per volume part of a 14% synthetic
rubber dispersion of the following composition:

Liquid Solid
parts by | parts by

weight | welght
Butadiene acrylonitrile polymer dispersion (37%)-- 270 100
Wetting agent solution (8095)---ccvommea- e . 120 60

Vuleanizing agents and other ingredients (dis-
persions) 26 10
Softered water 290 oooeinos
760

About 3.5 parts by weight of vulcanizable binder
solids were deposited on the treated surface per 100
parts by weight of fibers (10.5 g. per square m.) when
the fleece was dried.

. Next, a heavy, creamy foam. containing about 3 vol-
ume parts of aif per volume part of liquid was pressed
into the untreated surface of the fleece by means of
pressure rollers. The binder liquid used for the prepa-
ration- of the foam contained 25% by weight of binder
solids and had the following composition:

Liquid Selid

parts by | parts by
weight | weight

Butadiene acrylonitrile polymer dispersion (37%)-- 270 100

Wetting agent solution (66.6%) 90 60

Vulcanizing agents

persions) 20 10
Softened water... - 20 {ueeiecmns
400

On drying without pressure, about 72.5 parts by
weight of vulcanizable solids were deposited throughout
the fleece per 100 parts by weight of fibers. During the
prestabilization stages of the process, the fleece, which
passed raipdly through the several stages, underwent a
longitudinal stretch to about double its original length
and the fiber weight per square m. was reduced by
about 50%. The prestabilized half material weighed
about 330 g. per square m. and contained per square m.
about 150 g. of fibers, 114 g. of vulcanizable binder
solids and 66 g. of wetting agent solids.

The prestabilized sheet material was then treated with
4 32% solution of sodium sulfate and dried, causing a
deposition of 82 g. of salt crystals per square m.

The sheet material which now weighed 412 g. per
square m., was next treated with a latex paste which was
pressed into both surfaces of the. prestabilized sheet.
This paste contained about 17% by weight of binder
solids and had the following composition:

Liguid Solid
parts by | parts by
weight weight
Butadiene acryloniirile polymer dispersion (60%)-- 133 80
Polyvinyl chloride dispersion (50%)--------------- 40 20
Starch solution (82.5%) oo camcmune - 252 82
Sodium SUHatR oo oo oo ommm oo m e 82 82
Vuleanizing agents and other ingredients (dis-
DOTSIONS) - 2o o emmmm e e e oc e mm s m s 33 12
Softened Water. oo v aeamctcm e ame e : {10 IS——
600

After drying of the paste impregnation on drying cyl-
inders, 57 parts by weight of binder solids per 100 parts
by weight of fibers (86 g.) were incorporated, and the
total weight of the material increased to 639 g.

The. sheet material was then vulcanized in a hot air
stream at approximately 120° C., for about 20 minutes
and thereafter. cut into pieces.of about 1 square m. each
and washed in a paddle bath for 30 minutes at 85° C.
After removal from the paddie bath the material was
squeezed out and dried. . - AR

“The finished sheet material had a. weight of 350 g:
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per square m., a thickness of about 2.5 mm. and con-
tained about 57% by weight of vulcanized binder solids..
1t had a surface grain similar to that of natural leather.

It should be understood that the foregoing examples
are not intended to limit the scope of my invention, and
that various modifications and changes. are possible
within this scope. AR

I claim: . :

. 1. A process. for the manufacture of highly water ab-
sorbent, flexible, porous, fibrous sheet material of high
tensile strength and abrasion. resistance, which process
comprises first prestabilizing a loose fleece of intermingled,
polyposed, fine, cardable fibers containing at least a major
amount of fibers capable of swelling in water, by a treat-
ment including the steps of uniformly through impreg-
nating such fleece with a dilute aqueous vulcanizable
rubber latex and condensing the fleece to a sheet, drying
the sheet without pressure to cause deposition of about
20 to about 133 parts by weight of nonporous rubber
particles per 100 parts by weight of fibers throughout
the fleece, and mainly at the crossing points between the
fibers, in such a manner that the fibers are cemented
together at their crossing points and numerous rejatively
large interstices are retained between the fibers in the
plane of the sheet, and, thereafter, reinforcing the result-
ing prestabilized sheet material by pressing into it,
through at least one surface thereof, a vulcanizable rub-
ber latex in the form of a heavy, flowable aqueous sus-
pension containing about 8% to 20% by weight of vul-
canizable rubber solids, and between about 100 parts
and 275 parts by weight of a filler per 100 parts of rubber
solids, said filler being selected from the group consist-’
ing of a high molecular carbohydrate substance and
mixtures of said carbohydrate substances with not more
than about twice their weight of water-soluble alkali
metal salts, drying again to cause deposition on the fibers
and on the previously deposited non-porous rubber par-
ticles of additional vulcanizable rubber particles having
colloidal filler material dispersed therethrough, the quan-
tity of said coating particles being sufficient to effect a
reinforcement of the fiber skeleton but insufficient to
fill the interstices between the fibers, subjecting the ma-
terial to an elevated temperature without pressure to
effect substantially complete vulcanization of the vul-
canizable rubber material, then treating the sheet ma-
terial with water to eliminate the filler material, and’
finally drying to produce a sheet material stabilized by
nonporous  rubber particles and reinforced by micro-
porous rubber coating particles and in which the micro-
pores in the reinforcing coating particles communicate
with the interstices between the fibers. o

2. A process as claimed in claim 1, in which the pre-
stabilization is carried out so as to incorporate about
26 to 85 parts by weight of vulcanizable rubber solids into
the fleece per 100 parts by weight of fibers.

3. A process as claimed in claim 1, in which the rubber
latex employed for the prestabilization of the fleece is
substantially free of fillers of the type which can be sub-
sequently eliminated by washing with water to form
pores. '

4. A process as claimed in claim 1, in which the rein-
forcing paste impregnation is carried out in a manner
to cause incorporation of about 40 to about 160 parts
by weight of vulcanizable rubber solids into the sheet
per-100 parts by weight of fibers. .

5. A process as claimed in claim 1, in which the start-
ing fleece -has a weight of about 45 to about 300 grams
per square meter. .

6. A process as claimed in claim 1, in which the carbo-
hydrate substance of the filler incorporated into the
rubber latex paste is selected from the group consisting
of the water-soluble and water-solubilizable starches.

7. A process for the manufacture of highly water ab-
sorbent, flexible, porous, fibrous sheet material of high
tensile strength and abrasion. resistance, which process
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comprises first prestabilizing a loose fleece of intermingled,
polyposed, - fine, cardable fibers containing at least a
major amount of fibers capable of swelling in water, by
a treatment including the step of uniformly through im-
pregnating such fleece with a dilute aqueous vulcanizable
rubber latex binder free from pore-forming material and
condensing the fleece to a sheet, drying without pressure
to cause deposition of ‘non-porous rubber particles
throughout the fleece, thereby cementing said fibers mainly
at their crossing points while retaining numerous rela-
tively large interstices between the fibers in the plane
of the sheet and stabilizing the sheet to form a pre-
stabilized sheet material, second, applying to said pre-
stabilized sheet material an aqueous solution of a pore-
forming agent substantially free from rubber and drying
said sheet material to cause deposition of said pore-form-
ing agent uniformly throughout said sheet, reinforcing
said sheet material in a third treatment by pressing
into said sheet material a heavy, flowable aqueous sus-
pension containing further vulcanizable rubber solids
admixed with further pore-forming agent, drying again
to cause deposition of further vulcanizable rubber par-
ticles interspersed with particles of further pore-forming
agent throughout said sheet material, said further vul-

canizable rubber particles effecting a reinforcement of :

the fiber skeleton without filling the interstices between
the fibers, vulcanizing the reinforced sheet material at
elevated temperature without compression, thereafter
treating the vulcanized sheet material with water to dis-
solve out the particles of pore-forming agent from the
second and third treatments, and finally drying to produce
a sheet material stabilized by the non-porous rubber par-
ticles and reinforced by microporous rubber coating
particles in which the micropores in the reinforcing {ub-
ber coating particles communicate with the interstices
between the fibers and with the pores previously filled
by the pore-forming agent of the second treatment.

8. A process as claimed in claim 7, wherein the dilute
vulcanizable rubber latex employed for the prestabiliza-
tion is pressed into at least one surface of the fleece in the
form of a stable flowable foam.

9. A process as claimed in claim 8, wherein the latex
foam contains up to about 60 parts of a wetting. agent per
100 parts of vulcanizable rubber solids.

10. A process as claimed in claim 7, in which the pre-
stabilization of the initial fleece includes a preliminary
application to one surface of said fleece of a foamed ad-
hesive and drying to effect sticking together of the fibers
disposed on the surface of the fleece at their crossing
points with preservation of the interstices between the
fibers.

11. A process as claimed in claim 7, in which the pre-
stabilization of the initial fleece includes a preliminary
application to one surface of the fleece of a light stable
foam containing about 9 to 12 parts of gas per volume
part of an aqueous rubber latex containing between about
8% and 15% by weight of rubber solids, the dilute vul-
canizable rubber latex of the prestabilization being ap-
plied to the other surface of the fleece in the form of a
heavy flowable foam containing about 2 to 8 volume
parts of gas per volume part of an aqueous rubber latex
containing about 14% to 35% by weight of vulcanizable
rubber solids.

12. A process as claimed in claim 7, in which vulcani-
zation of the reinforced sheet material is effected by ex-
posing the sheet material to a stream of hot air.

13. A process as claimed in claim 7, wherein the vul-

canization is effected in an aqueous paddle bath, the sheet
material being paddled during vulcanization to thereby
complete vulcanization and produce a surface grain simi-
lar to that of natural leather.

14. A process for the manufacture of highly water
absorbent, flexible, porous, fibrous sheet material of high
tensile strength and abrasion resistance, which process
comprises first prestabilizing a loose fleece of intermingled,
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polyposed, fine, cardable fibers containing at least a major
amount of fibers capable of swelling in water, by a treat-
ment including the steps of applying to one surface of said
fleece a light stable foam containing about 9 ‘to 13 parts
of gas per volume part of an aqueous rubber latex con-
taining between about 8% and 15% by weight of rubber
solids and drying to effect sticking together at their cross-
ing points of the fibers disposed on said surface with pres-
ervation of the interstices between the fibers, applying to
the other surface'of the fleece a heavy flowable foam con-
taining about 2 to 8 volume parts of gas per volume part
of an aqueous rubber latex’ containing about 14% to 35%
by weight of vulcanizable rubber solids, drying without
pressure to cause deposition of about 20 to about 133
parts by weight of non-porous rubber particles per 100
parts by weight of fibers throughout the fleece and vul-
canizing the sheet, to thereby form a prestabilized sheet
material wherein the fibers are cemented together at their’
crossing points with retention of the interstices between
the fibers, in a second treatment drenching said pre-
stabilized sheet material with a concentrated aqueous so-
lution of a pore-forming agent free from rubber and
drying to cause deposition of said pore-forming agent
uniformly throughout said sheet material in an amount
constituting by weight about one-tenth to about one-half
of the -dried sheet material, and in a third treatment re-
inforcing said sheet material by pressing into the latter
a further vulcanizable rubber latex in the form of a
heavy, flowable aqueous paste containing about 8% to
20% by weight of vulcanizable rubber solids, and be-
tween about 100 parts and 275 parts by weight .of a
dissolved further water-soluble pore-forming agent per
100 parts of rubber solids, drying again to cause deposi-
tion of further vulcanizable rubber particles interspersed
pore-forming agent throughout
said sheet material, said further vulcanizable rubber par-
ticles effecting a reinforcement of the fiber skeleton with-
out filling the interstices between the fibers, vulcanizing
the reinforced sheet material at elevated temperature with-
out compression, thereafter treating the vulcanized sheet
material with water to dissolve out the particles of pore-
forming agent from the second and third treatments, and
finally drying to prodice a sheet material stabilized by
the non-porous rubber particles and reinforced by mi-
croporous rubber coating particles in which the micro-
pores in the reinforcing rubber coating particles com-
municate with the interstices between the fibers and with
the pores previously filled by the pore-forming agent of
the second treatment. ’

15. A porous, flexible sheet material of a water ab-
sorptivity, abrasion resistance and tensile strength com-
parable to that of chamois, comprising a skeleton con-
sisting of fine cardable polyposed fibers and containing a
major proportion of water-swellable fibers, said skeleton
having substantially vulcanized, flexible, water-insoluble,
non-porous, filmy rubber particles adhering to the fibers
and cementing the fibers together at their crossing points
without filling the interstices between the fibers, and also
substantially vulcanized, flexible, water-insoluble, micro-
porous rubber particles adhering to the fibers and to the
non-porous rubber particles under fibers, said micro-
porous rubber particles reinforcing said fiber skeleton
without filling the interstices between the fibers, additional
spaces being provided between the fibers and the solid
binder particles on the one hand and the microporous
binder particles on the other hand, said micropores com-
municating with the relatively large open interstices be-
tween the fibers and with said additional spaces.

16. A porous sheet material as claimed in claim 15,
having a thickness of about 0.3 mm, to 2.5 mm.

17. A porous sheet material as claimed in claim 15,
containing about 47% to 75% by weight of substantially
vulcanized rubber material and about 53% to 25% by
weight of fiber material.

18. A porous sheet material as claimed in claim 15,



2,719,795

containing per 100 parts by weight of fibers about 33 to
about 135 parts by weight of non-porous, substantially
vulcanized rubber particles and about 40 to 160 parts by
weight of microporous, substantially vulcanized rubber
particles.

19. A porous sheet material as claimed in claim 15,
having a weight of approximately 85 g. to 320 g. per
square m.

20. A porous, fiexible sheet material of a water ab-
sorptivity, abrasion resistance and tensile strength com-
parable to that of chamois, which comprises a skeleton
consisting of fine cardable polyposed fibers and contain-
ing a major proportion of water-swellable fibers, said
skeleton having substantially vulcanized, flexible, water-
insoluble, non-porous, filmy rubber particles adhering to
the fibers and cementing the fibers together at their cross-
ing points without filling the interstices between the fibers,
and .substantially vulcanized, flexible, water-insoluble mi-
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croporous rubber particles adhering to the non-porous rub-
ber particles on the fibers, said microporous rubber par-
ticles reinforcing said fiber skeleton without filling the
interstices between the fibers, the micropores in said
microporous particles communicating with the relatively
large open interstices between the fibers.
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