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1
PROCESS FOR SHRINKING NON-WOVEN WEBS

‘CROSS REFERENCE TO RELATED APPLICATION

This application is a continuation of application Ser.
No. 850,549, filed Aug. 15, 1969, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to a process for the pro-
duction of felts, particularly synthetic leather, by
shrinking a continusous random web which contains at
least two fiber types. Typical combinations of fiber
. types include for example, polypropylene and a poly-
amide, polypropylene and rayon staple, polypropylene
and a polyester, polyamide high-shrink fibers and nor-
+ mal polyamide fibers, polyester high-shrink fibers and
normal polyester fibers, combinations of other syn-
.thetic fibers and the like. According to the present pro-
cess, one fiber of said combination of fibers shrinks
substantially more under the influence of heat than the
other one of said combination of fibers. Advanta-
" geously, the continuous random web is needled before
_shrinking.

It is well known to produce felts by shrinking wherein
a certain portion high-shrink fibers are added to the
felts. Shrinking is effected either in a water bowl or by
jetting the web with hot air or, in the case of a polyam-
ide, by treating said polyamide with steam. The well
known processes exhibit the disadvantages that the
felts are corrugated after the shrinking process and ac-
cordingly optimum shrinkage values are not cbtained.

SUMMARY OF THE INVENTION

An object of the present invention is to avoid the
prior art disadvantages in processes for the production
of felts.

Another object of the present invention is to provide
an improved process for the production of felts wherein
the production of denser and smoother felts is effected
by means of shrinking.

Other objects and further scope of applicability of
the present invention will become apparent from the
detailed description given hereinafter.

It should be understood, however, that the detailed
+ description and specific examples, while indicating pre-
ferred embodiments of the invention, are given by way
of illustration only, since various changes and modifica-
tions within the spirit and scope of the invention will
become apparent to those skilled in the art from this
detailed description.

Pursuant to the present invention, it has been found
that the abovementioned disadvantages may be elimi-
nated and a much improved process for the production
of felts may be obtained by heating a continuous ran-
dom web shock-like or rapidly to he shrinking and/or
heat-setting temperature and by drawing a gaseous
and/or vaporous or liquid treatment medium around
and through the web of material, at least during a por-
tion of the shrinking and/or heat-setting treatment
stage, while it rests on a plane or a curved permeable
support, such as for example, a sieve drum means.

The conveying element may be a sieve subjected to
a suction draft, advantageously one or more sieve drum
‘means. As a result of the suction draft the web or the
felt' is forced onto the sieve drum, and thus a com-
pletely- smooth felt is produced. Up to now, it was con-
sidered impossible to use conveying elements subjected
to a suction draft for shrinking purposes in felt produc-
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tion because it was feared that the suction draft would
hold the web too firmly to the sieve and also that
shrinkage would not be uniform over the entire work-
ing width, that is, it was expected that the material
would shrink more at the edge portions than in the mid-
dle portions of the material length. With the common
treatment devices with sieve drums subjected to a suc-
tion draft, this effect actually does occur. Here the suc-
tion draft is stronger than the shrinkage forces. How-
ever, in accordance with the present invention, it has
been found that a uniform shrinkage can be obtained
using conveying elements subjected to a suction draft,
for example, sieve drum means, if the differential pres-
sure used in producing the suction draft at the web is
lower than about 40mm water column, preferably
lower than about 20mm water column. A particularly
dense felt, as is required for synthetic leather is ob-
tained if the material being treated is first penetrated by
a treatment liquid at a temperature in excess of about
90°C and subsequently by a gaseous or vaporous treat-
ment medium, for example, air with a temperature of,
for example, in excess of about 140°C, for drying and
refixation. By said refixation, it is made sure that the
other fiber component also shrinks. In case of polyester
fibers, the refixation temperature should be about
220°C, whereas in the case polypropylene fibers a tem-
perature of about 140°C is sufficient for said refixation.

In order to achieve a shock-like shrinkage, if shrink-
age is effected by means of a liquid, it is suggested to
spray a cold treatment liquor, for example, water, ento
the web before the shrinking treatment. In this way, a
certain pre-shrinkage by the steam rising from the
treatment bowl is avoided. Such a pre-shrinkage is very
detremental because the optimum shrinkage values
cannot be reached with high-shrink fibers. It is well
known that high-shrink fibers shrink an an amount up
to about 50%.

Particularly with very wide material lengths of about
1.5m and more, it is advantageous if the web is exposed
to the influence of the treatment medium before it is
supported on the sieve means. Here it is particularly de-
sirable if the web is overfed in a wave-like manner be-
fore it is deposited on the sieve means subjected to a
suction draft, that is, generally a sieve drum means sub-
jected to a suction draft. An overfeeding of the material
in the lengthwise direction according to the desired
shrinkage values must, of course, be insured. Such an
overfeed in width and an overfeed of the material in
length can, for example, be achieved by means of a pair
of rollers which are provided with annular grooves and
rings which are arranged in such a way that a ring of
one roller is situated above a recess of the other roller.
By the displacement of the one roller against the other
roller, the individual rings engage, more or less, with
the recesses, that is, with the annular grooves of the
other roller and the needled web is thus passed into the
treatment medium atmosphere and/or passed to the
conveying element subjected to a suction draft in a
more or less corrugated condition. The other surface of
the rings should be bulged and/or have the shape of a
torus in order to avoid marking the edge of the mate-
rial.

After the webs are fully shrunk they are generally im-
pregnated with bonding agents, for example, with syn-
thetic latex, in order to obtain a leather-like structure.
Another possibility of bonding the felt according to the
present invention is to add melt fibers to the continuous
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random web of material and to effect bonding simulta-
neously with the shrinking and/or heat-setting treat-
ment. If the felts are to be used for the production of
synthetic leather, the bonded felts can be subsequently
impregnated with a latex, if necessary. However, in
many cases such a latex impregnation is no longer nec-
essary. The felts can be subsequently coated or further
processed in the usual way.

As an apparatus for carrying out the process accord-
ing to the present invention, a device is suggested
which comprises at least one sieve means subjected to
a suction draft, for example, at least one sieve drum
means subjected to a suction draft, which is provided
with an inlet unit which permits the feeding and/or pas-
sage of the web of material with a variable overfeed
(wave-like) in length and/or in width. Furthermore, a
variable speed drive for establishing variations in the
pump and/or fan speeds, is to be correlated to the
pump and/or the fan for the production of the suction
draft.

It has been found that it is of particular advantage for
treating thin webs of material to use a sieve roller sub-
jected to a preferably strong suction draft as an inlet
unit, since such a roller ensures an absolutely uniform
overfeed of the material over the entire working width.

It is advantageous if the sieve drum heat-setting
means is combined with a sieve drum bowl in which the
web is freely guided in the treatment liquor over a dis-
tance of at least Scm, preferably about 10cm or more,
before it is deposited on the sieve drum. Also, it is de-
sirable to pass the web, with an overfeed in width
(wave-like) into the treatment liquor.

Instead of the synthetic fibers which have been men-
tioned above, any other suitable synthetic fibers can, of
course, be used for producing the felts of the present
invention. Suitable fibers include, for example, polyvi-
nyl chloride, polyvinyl alcohol, polyacrylonitrile, and
the like.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully under-
stood from the detailed description given hereinbelow
and the accompanying drawings which are given by
way of illustration and thus are not limitative of the
present invention and wherein,

FIG. 1 is a longitudinal suction of a sieve drum appa-
ratus according the present invention;

FIG. 2 is a longitudinal section of another sieve drum
apparatus according to the present invention;

FIG. 3 is a longitudinal section of a combination of
a sieve drum bowl with a sieve drum heat-setting
means;

FIG. 4 is a longitudinal section of still another sieve
drum apparatus according to the present invention;

FIG. 5 is a cross sectional view of the aforementioned
sieve drum apparatus, and;

FIG. 6 shows a pleating roller having rings to effect
lateral overfeeding of the textile material.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, wherein like refer-
ence numerals are used throughout the various views to
designate like parts, the apparatus of the present inven-
tion comprises a heat-insulated housing 1 which is sub-
divided by a partitions means 2 into a treatment cham-
ber 3 and a fan chamber 4. In the treatment chamber
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3 sieve drums § for guiding the material are disposed
as well as sieve sheets 6 which are provided above and
beneath the sieve drums 5. The sieve sheets serve for
equalizing the treatment medium flow. A fan 7 is corre-
lated to at least one face of each sieve drum §. This fan
7 draws the treatment medium out of the sieve drums
and recirculates it back into the treatment chamber 3
via heater batteries 8 so that a constant circulation of
the treatment medium is ensured. If the treatment me-
dium is air, some fresh air is generally drawn into the
device at the discharge end of the apparatus. An equal
amount of the stale, moisture enriched air is discharged
above the inlet of the apparatus.

In the apparatus according to FIGS. 1 and 2, a web
9 to be shrunk is fed to the first sieve drum § by means
of conveyor belt 10 and roller 11. In the apparatus ac-
cording to FIG. 1 the treatment medium is blown out
of the first sieve drum. In this way an unrestricted
shrinkage of the web 9 is ensured. With the second
sieve drum 5 the treatment medium flows from the out-
side to the inside of the sieve drum and thus the web 9
is held to said sieve drum. At the same time, an ironing
effect is obtained by the suction draft. At the outlet of
the apparatus according to FIG. 1 a conveyor belt 10
is again arranged. The device according to FIG. 2 is
provided with a roller 12 at the discharge end of the ap-
paratus.

In the apparatus according to FIG. 2 the first sieve
drum 5 is also subjected to a suction draft. Here, mate-
rial shrinkage can be obtained in an effective way by
having the conveyor belt 10 and the roller 11 rotate at
a higher speed than the sieve drum 5, so that the web
is fed wave-like to the sieve drum and aliowed to shrink
freely. By the utilization of a pair of rollers provided
with rings and annular grooves which are staggered
with respect to each other, it is possible to obtain a cor-
responding overfeed in the width.

In each sieve drum a stationary baffle 13 is provided
at that side of the sieve drum which is not covered with
the material being treated, said stationary baffle means
interrupting the suction draft and/or the blowing effect
at that side of the sieve drum means.

The apparatus according to FIG. 3 is of similar design
as that of FIG. 2 with the exception that at the inlet of
the heat-setting chamber a pair of rollers 14 are ar-
ranged whereas at the outlet of said chamber a chute
15 is arranged. To the heat-setting apparatus a bowl 16
with a sieve drum 17 subjected to a suction draft is cor-
related and a spray means 25 is provided for spraying
water onto the web 9 before the shrinkage treatment.
Also, in this case it is possible to overfeed the needled
web 9 to the sieve drum 17 by means of a pair of rollers
18. Subsequently, the web 9 which has been shrunk in
the bowl is squeezed by means of a squeezer 19 and is
dried and refixed on a subsequent sieve drum heat-
setting means.

The apparatus according to FIG. 4 is of similar design
as that according to FIG. 2 with the exception that the
needled web 9 is passed to the first sieve drum §
through a vertical duct 20. In this duct steam is sprayed
onto both sides of the material by means of jet tubes 21.
Also, here it is advantageous if the pair of inlet rollers
14’ is provided with rings and/or annular grooves in
order to achieve a wave-like feeding of the materials
and thus a more uniform shrinkage (as shown in FIG.
6).
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As may be gathered from FIG. §, a.drum drive 22 is
arranged at one side of the housing and a fan drive 23
with a variable speed gear 24 is provided at the other
side of the housing.

The invention being thus described, it will be obvious
that the same may be varied in many way. Such varia-
tions are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifica-
tions as will be apparent to one skilled in the art are in-
tended to be included.

What is claimed is:

1. A continuous process for the production of felts by
shrinking a continuous random web of textile material
which comprises overfeeding a web of textile material
to a perforated surface of at least one sieve drum means
subjected to a suction draft, conveying said web of tex-
tile material on said perforated surface, said web being
retained on said perforated surface only by said suction
draft, heating the textile material to a shrinking temper-
ature by drawing a heated treatment medium through
the web of material while the web is being conveyed on
the perforated surface, the differential pressure across
the web of material on said perforated surface being
lower than about 40 mm. water column which is less
than the shrinkage forces acting on said web of textile
material whereby a uniform shrinkage of the web of
material is obtained on said perforated surface, and fur-
ther heating the web of shrunk textile material on a per-
forated surface of at least one other sieve drum means
subjected to a suction draft to effect heat-setting of said
textile material while said web is in a smoothed-out
condition.

2. The process of claim 1, wherein the differential
pressure at the web of material is lower than about
20mm water column.

3. The process of claim 1, comprising overfeeding the
web of material to the surface of the first sieve drum
longitudinally and laterally such that the width and the
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length of said web of material is conveyed on said sieve
drum in a corrugated state.

4, The process of claim 1, wherein the continuous
random web comprises at least one synthetic fiber type
selected from the group consisting of polyvinyl chlo-
ride, polyvinyl alcohol and polyacrylonitrile.

5. The process of claim 1, wherein steam is blown
against both sides of the web of material before the ma-
terial is placed on the perforated surface of the sieve
drum means through which said treatment medium is
drawn to effect shrinkage of said material.

6. The process of claim 1, wherein the textile mate-
rial consists of at least two different types of fibers, one
fiber type shrinking substantially more under the influ-
ence of heat than the other.

7. The process of claim 1, wherein the web of textile
material is first penetrated by a treatment liquid with a
temperature greater than about 90°C. to effect shrink-
age of said material on said perforated surface of said
at least one sieve drum means and thereafter the web
of material is heated by a gaseous treatment medium to
a higher temperature for drying and refixing of said ma-
terial on the perforated surface of said at least one
other sieve drum means.

8. The process of claim 7, wherein the gaseous treat-
ment medium is heated to a temperature ranging from
140° to 220°C.

9. The process of claim 7, wherein the web of mate-
rial is sprayed with cold water before it is penetrated by
the treatment liquid.

10. The process of claim 7, wherein the continuous
random web comprises at least two different fiber types
selected from the group consisting of polypropylene
and a polyamide, polypropylene and a rayon staple,
polypropylene and a polyester, polyamide high-shrink
fibers and normal polyamide fibers, polyester high-

shrink fibers and normal polyester fibers.
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