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The invention relates to a process and appa-
ratus for the impregnation of flbre fleeces with
binding agents in the form of foam. The proc-
esses known heretofore for the treatment of fibre
fleeces with impregnating agents beaten to a
foam possess the disadvantages that they produce
irregular products owing to the formation of
bubbles and folds during lmpregnation, and In
addition are not suitable for the manufacture of
impregnated fibre fleeces of any desired thickness.

It has now been found that filbre fleeces can
be Impregnated with binding agents in the form
of foam, while avoiding these disadvantages, by
impregnating two fibre fleeces at first each inde-
pendently with the binding agents in the form of
foam, and thereupon assembling and pressing
them together, further binding agents in the form
of foam being introduced between the assembled
fleeces. Expediently, the process is carried out
by combining in one working operation the im-
pregnation of the individual fleeces and the as-
sembling thereof, accompanied by further im-
preghation.

As starting materidals for the new bprocess,
fleeces or the like structures of natursl or arti-
ficlal fibres are émployed. It is possiblé fo emi-
ploy animal hair, for example wool, animal fibres,
for eéxample silk, skin fibtes or leather fibrés,
vegetable flbres, for example cottoh, bdst fibres,
wood fibres, mineral fibres, for eitample asbestos,
or artificial fibres, for example artificial silk.
The flbres may be subjected to various pre-treat-
ments according to the nature or quantity of the
gnpregnaltfng agent to be absorbed by the fibre

eece,
fibres by boiling, to treat them with oXidising or
reducing agents or to impreghdte them with wet-
ting agents.

The fibres, pre-treated or not pre-treated, are
passed through a carding machine or like appa-
ratus and worked up into a continuous fleece.
The fibres may be carded loose or wide and after
carding may be more or less strongly pressed.

Ag binding agent, use 1s made of solutions,
emulsions or suspension, beaten to a foam, of
natural rubber, stich as latex, or of reclailmed
rubber, of rubbet-like substances, of nitro-cellu-
lose, -of artificial, in particular thermoplastic and
reversibly thermoplastic resins, such as polymer-
isatign-compounds or mixed polymerisation com-
pounds of unsaturated organic compounds, in
particular poly-acryl compounds, polyvinyl com-
pounds or polystyrols, of drying or semi-drying
ols, of bitumens, of water-goluble adhesives, puch
as glue, geletin: tragacanth and other protelins,

It 1s possible, for example, to open up the
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of binding agents of an inorganic nature, such as
water glass or their mixtures. Such foam mix-
tures may be made from the agqueous sohrtions
of the binding agents or from solutions of organic
solvents, It is particularly advantageous to use
emulsions or dispersions.

In order to facilitate the foam formation, it is
possible to add to the binding agent mixtures
substances which reduce the surface tension of
the solutiot or of the disperse phase, for exg,
saponins, glucosides, proteins, decomposll.ﬂ)
products of carbohydrates and ghue, for example
mixtures of highly heated sugar with gum arabile,
alkali lactates and the like.

If necessary, it is possible to add to the bind-
ing agents additional substances, vulcanisation
agénts, vulcanisation accelerators, softeners; co-
agulators, for examplé substances imparting sen-
sitlveness to heat, such as ions of di- or trivalent
metals, fillers, such as kaolin, bentonites and the
like, which have a consolidating or stiffening
action on thé foam mass. Furthermore, thick-
ening substances, such as gelatin, methyl celtu-
lose, glue, tragacanth, tragesol and the like may
be added.

The bindihg agents and the additional sub-
stances are beaten to a foam in d planet agitator
of similarly acting apptiratus.

The use of the binding agents in the: form of
foam possesses considerable advantages. By em-
ploying foam, the emulsions or dispersivns or
even solutions mdy be mixed with very much
less, approXimately up to 25% lesy Hyuid, without
impalririg the impregnating properties. By this
means, the drying time of the impreghated fibre
figeces can be conglderably reduced. In conse-
quence of the light welght of the masses in the
fotm of foarm, volumetrically larger quantities
of Blnding agents cgn bé introdiuced between the
fleedés than in'thé cise of the use of liquid HMnd-
ing” agénts. The feédirig of the binding agents
in thé¢ form of foam céh be effected much more
eagily. Also, there 15 only a slight loss of im-
pregnating substance during the itnpregnating
opération, becaiise the binding agent in” the foim
of foam cannot flow Awdy 50 eaiily at the cuter
edges of the fléeces. Fnally, lasy attention Has
to be piid to niforni’ inipregnition than in the
case of liquld disperslons or emusions. In order
fully toutillse thess ddvantages, care will prefer-
ably be tiken to se¢ that the foam structure of
the bifiditg agent is preserved during the entire
impreghating’ operation,

The fleeces are lmpregnat.etI with the pinding
agents In the form of fosam In an apparafus in
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which, according to the Invention, they are im-
pregnated first each Independently and then
jointly and assembled. Such apparatus comprises
fundamentally at least two movable supports,
each of which serves for recelving and carrying a
single fleece, spreading devices disposed above
sald supports for impregnating the individual
fleeces and & pressing device comprising two ele-
ments pressing against one another, between
which elements the Individual fieecey are assem-
bled. As movable supports for recelving the In-
dividual fleeces, it 1s possible to employ In the
first place rollers, furthermore, conveyor bands
or slat t¥pe conveyors. As spreading devices, roll-
ers or spreading bands or spreading doctors wil
preferably be employed. The pressing device
comprises a palr of rollers or a palr of con-
veyor bands. If rollers are used, they may be
heated if desired. They are expedienily con-
structed 1n the form of sleve rollers in order to
carry off excess of binding agent during the
pressing operation,

The fibre fleeces may be moved towards one
another, for example, on endless conveyor hands
arranged horizontally or ¢obliquely at any desired
angle to ohe another, or on rollers, and impreg-
nated in such & manner with the binding agent
beaten to a foam that the binding agent 1s first
brought on to each Individual fleece, and then
introduced between the assembled fleeces.

An apparatus according to the Invention is
shown in Figure 1. Here fibre fleeces 3 are car-
ried towards one another on endless conveyor
bands 2 disposed obliquely to one another and
guided over rollers I. Above the conveyor bands
2 are spreading rollers 4 by means whereof the
binding agent 6 In the form of foam is pressed
into the fibre Aeeces. The Individually Impreg-
nated fleeces are assembled and pressed together
in the gap between the rollers 6, turther impreg-
nating agent § in the form of foam being Infro-
duced between the fleeces. The fleeces, jointly
impregnated and pressed together, are carried
away from the roller gap in the form of a con-
tinuous band 1. More than two fibre fleeces may
also be impregnated in this way. For exambple, as
indicated in the dotted part of Figure 1 1t 18 pos-
sible, in place of two fibre fleeces, to impregnate
four fibre fleeces first each independently on con-
veyor bands by meang of spreading rollers and
thereupon to unite them in the pressing device 6.

In a particularly expedient construction of the
apparatus according to the invention, the ele-
ments of the pressing device, for example rollers
or conveyor bands, serve simultanecusly as sup-
ports for the impregnation of the individual
fleeces, 'This construction is shown In Figures 2
and 3. In Plgure 2, the impregnating apparatus
comprises two adjacent horizontal rollers § adapt-
ed to be moved towards and away from one an-
other by means of the adjusting device 0 and
two smaller rollers 10 which are mounted verti-
cally above the first-mentioned rollers and which
are held loosely in the guide Il and rest on the
large rollers §. The two flbre fleeces 12 are passed
over rolls 13 and In each case between two super-
imposed rollers i0 and 8, the rollers 18 pressing
the impregnating agent 14 in the form of foam
into the fleeces. The individually impregnated
fleeces are then united between the adjacent roll-
ers § to form a total fleece I, further binding
agent 14 being introduced between the individual
fleeces, The width of the gap between the larze
yollers 8 may be adjusted according to the de-
sired pressure of appHcation. The small rollers
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18 press the binding agent Into the flbre fleece
only by thelr own welght. They may be ex-
changed for rollers of different weight, in which
case, according to the welght, the Impregnating
agent Denetrates the fibre fleece to a greater or
less depth. With a working width of the rollers
10 of 140 centimeters, for impregnating fleeces
of about 40 grams welght Der square meter, rollers
welghing 6 to 10 kilograms are used, for impreg-
nating fleeces of 80 grams welght per square me-
ter, rollers welghing 30 to 50 kilograms are used
and for impregnating fibre fleeces of 100 grams
welght per square meter, rollers welghing 80 to
120 kllograms are used. The upper rollers {8
may be driven not only by friction on the under-
1¥ing rollers, but also by a separate driving de-
vice.

Plgure 3 shows another construction in which
the elements of the pressing device simultaneously
serve as supports for the individual fleeces. Here,
the two fleeces 18 are brought together on two
endless conveyor bands 19 carried over rollers i1.
The impregnating agent 18 i3 Introduced In the
first place between the spreading doctors 20 and
the individual fleeces 16 and g distributed on
the surface of the latter, and In the second place
is introduced between the two assembled fleeces.
A uniform, homogeneously Impregnated fleece 21
is led away from the roller gap.

The process and devices according to the in-
ventlon ensure numerous advantages. The re-
peated impregnation results in very uniform prod-
ucts, the combined impregnation of the asgembled
fleeces serving to complete the impregnation of
the individual fleeces. The individually impreg-
nated fleeces are applied smoothly o the surface
of the pressing device, any formation of bubbles
or tongues through air incluslons being avolded.
Finally, the Invention permits the slmultaneous
impregnation of a pluralily of fleeces with dif-
ferent binding agents. In this case, for example,
one, for example, the upper surtace of the Im-
pregnated fibre fleece may be treated with cer-
tain binding agents imparting adhesion of lac-
quer or coloured binding agents, closing the sur-
face as far as possible, and the other, for exam-
ple the lower surface, may be treated with col-
ourless or differently coloured binding agents,
more particularly adhesive binding agents.

Frequently, the flbre fleeces to be impregnated
do not possess sufficient strength, and may be
damaged in thelr fibre structure in the impreg-
nating mechanism, In such cases, it hag been
found expedient, before impregnation, to treat the
fleeces with strengthening and adhesive agents
in quantities such that, after drylng, there is
formed a surface which 1s close as possible and
which, on the one hand, imparts to the fleece a
certain firmnesg and, on the other hand, pre-
vents the binding agent employed during impreg-
nation from passing through and hence prevents
soiling of the supports carrying the fleeces, Prel-
erably adheslves which are water-insoluble or
even water-repellent are employed. If such pre-
treated and dried fleeces are employed as starting
material, 1t i3 possible during the impregnsation
with binding agents in the forin of foam to en-
sure that impregnation only takes place on the
outer surface closed by the pre-treatment. In
this case, the pre-treated fleeces are assembled
In such a manner that the pre-treated sides of
the fleeces are on the outside. In this case also,
the fleeces are first impregnated individually and
thereupon assembled and pressed together, fur-
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ther binding agenfs in the form of foam being
intreduced between the assembled fleeces.

In general, double impregnation is sufficient for
ensuring uniform products. In some cases, how-
ever, It has been found that, despite double im-
pregnation, the binding agent does not pene-
trate sufficiently deeply and uniformly the fibre
fleeces to be impregnated. This is to be at-
tributed to the fact that the binding agent in
the form of foam, which is applied to the indi-
vidual fleeces in the first impregnation, does not
wet the surface of the fleeces sufficiently.

It has now furthermore been found that for
the purpose of ensuring good and thorough im-
pregnation even with the first impregnation, the
individual fleeces, after impregnation, should
each be pressed Independently and only then
assembled. This may be done by arranging be-
tween the spreading device and the pressing de-
vice, in which the fleeces are assembled, at least
one further pressing device for the individual
fleeces. According to this constructlon, each
fleece impregnated by means of a spreading roll-
er or spreading doctor is introduced Into a press-
ing device, for example is passed between two
rollers, before belng assembled with another
fleece. The device to be employed for this pur-
pose iz particularly expediently constructed in
such a manner that the spreading device for the
individual fleece 1s formed at the same time as
an element of the pressing device for the indi-
vidual fleece. Such a device may, for example,
comprise three superimposed, horizontal pairs of
rollers 22, 23 and 24. The fibre fleeces 25 are
first passed between the rollers 22, 23, the im-
pregnating mass in the form of foam being intro-
duced between the rollers 23 and the flbre fleeces,
'The binding agent 1s pressed into the fleeces by
the spreading roilers 23. Thereupon, each fleece
is passed round substantially half the upper roll-
er 23 and is taken off by a superimposed coun-~
ter-running roller 24 after the manner of the
clearer of a carding machine. By this means,
& Dressure s also exerted on the outwardly turned
side facing away from the impregnating agent
during Individual impregnation, said pressure ef-
fecting a more Iintimate Impregnation of the fibre
fleece with the impregnating material. The In-
dividual fleeces passed round the rollers 24 are
then assembled between the rollers 22, further
binding agent being introduced between them.
A unfformly impregnated total fieece 27 is l=d
away from the gap between the rollers 22.

The various rollers of sueh an impregnating

apparatus will expediently be selected differently.

In some cases, the diameters of the rollers di-
minish upwardly as shown in the flgure. In
other cases, conversely, it is preferable to ar-
range the rollers with the largest diameter at the
top. The mounting of the rollers will preferably
be such that the angle included by the assem-
bled fleeces Is as acute as possible. A better
distribution of the foam material on the surface
of the assembled fleeces is thereby ensured, which
again produces a more uniform impregnation and
prevents the forming of pouring folds or creases.

Of course, other pressing devices may be pro-
vided instead of the top rollers 24. Likewise, 1t is
possible to mount a plurality of pressing rollers
one above the other and the individually pre-
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impregnated fleeces may be passed between
pressing rollers and turned repeatedly.

If the fleeces according to the construction
last described are pressed individually betwor
the Individqual impregnation and the combined
impregnation, it is advisable to pre-impregnate
the fleeces more strongly, so that they will be
better able to withstand the stresses during their
passage round the rollers,

Ezample

For uniformly impregnating two flbre fleeces
136 centimeters in width and about 140 grams
welght per square meter without creases and with-
out tongue formation, they are introduced into an
apparatus according to Figure 2. The horizon-
tally mounted pair of rollers 8 have a diameter
of 30 centlmeters. The upper horizontally
mounted pair of rollers have a diameter of about
10 centimeters, a width of 140 meters and =
welght of about 120 kilograms. The two flbre
fleeces are Introduced respectively from the sides
between a pair of rellers 10 and 8. Between the
fleeces and the rollers (0, the binding agent in
the form of foam of the following composition
Is introduced:

Parts
40% emulsion of a poly-acrylic acig ester
(marketed under the trade name of

Corealgrund —_ - 250
Gelatln « e oo 20
50% solution of a lauryl alcohol solution__ 250
Tricresyl phosphate_ . . _______ 13
509, saponin solution__ ____ ____________ 50
Emulsifier, 10¢; casein solution - .____ 1

From 10 litres of this solution, 35 litres of
foam are produced after beating for 5 minutes
in a planet agitator.

The individually impregnated fleeces are now,
brought together between the rollers 8, further
impregnating agent being introduced between
the fleeces. It is posslble to use for this com-
bined impregnation the same binding agent as
for the individual impregnation. It is also pos-
sible, however, to use another binding having
for example the following composition:

Parts
60, latex _____ . _ 180
Accelerator . . 2
Sulphur - - 1
Zine oxide e 2
3% wetting agent solution—_._______________ 400
50% saponln selution_____________________ 15
Indanthrene dyes— . .~ 5
5% vultamin solution—__._________________ 10

10 litre of this mixture produce about 25 litres
of foam after beating for about 5 minutes. The
fleece impregnated for a second time leaves the
rollers 8 at a rate of about 2 meters per minute
and can be passed thence to further treatments.
It is completely impregnated throughout and is
consplcuous for its smooth surface and freedom
from creases.

The resulting impregnated product, {f desired
after further pressing and dressing, may be em-
ployed as artificial leather, floor covering, furni-
ture covering material or motor car covering
madterial.

CARL LUDWIG NOTTEBOHM.



