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This invention relates to a process for treating
with water vapor or steam products which are
obteined by extrusion of a protein solution, par-
ticularly solutions of easeln and other globular
proteins, prepared with the ald of alkali, into a
coagulating bath, such as flbres, fllaments,
threads, bands, fllms and the llke.

In my copending application Serial No. 257.029
I have described a process for minimizing the
tendency to shrinkage of artificial fibres, threads
and the like obtained by extrusion of a protein
solution, which has been prepared with the aid
of alkall, into a coagulating bath, according to
which process the products are sublected to the
action of steam or water vapor, If desired, in ad-
mixture with other vapors or gases, before the
products are introduced Into a hardening bath.
By this process a considerable improvement of
the mechanical properties of these products is
obtalned. It seems that thls result is due to the
fact that by the treatment with water vapor water
condenses on the products, but I do not wish to
be limited to any definite theory for the explana-
tion of the phenomenon.

It 1s the object of my present invention to pro-
vide an improved and effective method for carry-
ing out this treatment with water vapor of the
products obtained by extrusion of profein solu-
tlons, particularly solutlons of caseln and other
globuiar proteins, which have been brepared with
the ald of alkall, into a coagulating bath.

Another object of my invention Is the pro-
vision of a method of treating the extruded
products under such conditions that the certalnty
of successful operation and lmproved results are
assured,

Another object of my Invention is to brovide a
method whereby improved results are obtalned by
a8 uniform and compensating treatment of the
extruded products with diluted spinning bath.

Other objects and advantages of my Invention
will be apparent as it 13 better understood by
reference to the speciflcation and accompanying
drawing, which illustrates diagrammatically an
embodiment adapted for practice of my inven-
tion, it being understood that my invention is not
limited to the detalls hereafter set forth or shown
in the drawing,

I have found that the above mentioned treat-
ment with steam or water vapor can be carrled
out in a particularly good manner by making the
water vapor to act on the products while they are
moving over at least one vertically arranged pair
of horizontal rollers. If desired, the steam or
water vapor may be mixed with other vaporous or
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gaseous substances influencing the propertles of
the products, e. g. having a hardening action, such
as for Instance ammonia, methanal, sulfur di-
oxide, alcohol, carbondioxide, ete.

In carrylng out my Inventlon I prefer to im-
merse the bottom roller into a bath, for it has
appeared that a spinning bath diluted by econ-
densed water vapor and having an acld concen-
tration of approximately two thirds of that of the
spinning bath drops down from the rollers. In
using e. g. a spinning bath containing 6% of acetic
acid and 20% of sodium sulfate the first bath
dropping down from the rollers contains approxi-
mately 4% of acetic acld and 16% of sodium sul-
fate. The layer of spinning bath diluted by the
condensation of the water vapor surrounds the
thread bundles and exerces a uniform and com-
pensating infiuence, which is not the case with &
horizontal arrangement of the palrs of rollers,
which causes formation of drops and accumula-
tion of liquld at the bottom side of the thread
bundles.

As T have described In my copending application
Serial No. 257.028 the steam or water vapor may
be made to act on the producig by directing a
steam Jet to the products, but the rollers over
which the products are passed according to my
present invention may also be arranged in a room
in which & damp and more or less warn atmos-
phere prevalls, which Is preferably obtained by
blowing steam into the room. It is not necessary
to obtain a high temperature by means of the
water vapor since the favorahble action already Is
effected af & temperature as low as abproxi-
mately 40° C,

I have further found that a uniform impreg-
nation of the thread with the diluted spinning
bath can be obtained In a still better manner by
immersing the bottom roller in the diluted spin-
ning bath. It will be obvious that in carrying
out the treatment with water vapor on a number
of palrs of rollers the acid and salt concentration
decreases gradually.

In treating the freshiy spun threads care has to
be taken that by the action of the water vapor and
the condensation caused thereby the decreasing of
the salt concentration is not too large, because In
that case the threads will swell again. On the
other hand it is of importance to remove as much
a8 possible res{dual spinning bath, particularly the
acid, in order not to soll the hardening baths. To
this purpose a salt solution, e. £. containing so-
dium sulfate in an amount of e. g. 10~15% can
be used as a bath in which the rollers revolve.

I have found that the presence of some meth-



anal is not objectlonable, so that according to my
invention from an economlical viewpoint use of
the spent hardening bath which apart from salt,
e. g. 10~15%, stlll contains 0,1-0,3% of methanal
is even preferable.

According to my Invention it is also possible,
however, to use the washing water with which the
liquids of the hardening baths are washed from
the threads. In some cases It is recommendable
to dissolve first a small amount of salt In this
washing water, since 1t is desirable that its salt
content corresponds tp that of the hardening
baths, which in the case of sodium sulfate contain
about 10% of salt. Obvlously, hqwever, also other
salts and other quantities may be used,

In the drawing:

Fig. 1 is a diagrammadtic side view of an em-
bodiment for carrying out the process accord-
ing to the invention;

Fig. 2 I{s a diagrammatic side view of a pair
of rollers with another arrangement of the
sterming device;

Flg, 3 iIs 8 diagrammatic side view of a Rpair of
rollers comprising a bottomn roller revelving in
a bath;

Fig. 4 is a dlagrammatic front view of a pair
of rollers around which the threads are conducted
geveral times;

Fig. 5 is a diagrammat!c side view of a curling
device comprising a proflied top roller of the
pair of rollers, which cooperates with a. proflled
third roller;

Fig. 6 is a diagrammatic side view of a curling
device comprising a profiled top roller of the pair
of rollers, which cooperates with & third rubber
roller;

Fig. 7 is & diagrammatlc front view of a pair
of conical rollers for stretching the thread:

Fig. 8 is a diagrammatic front view of a pair
of staged rollers for stretching the thread.

According to Fig. 1 the protein solution is, ex-
truded into spinning baths | through serles of
spinnerettes 2, the singular thread bundles. being
drawn away by drawing rollers 4. The combined
thread bundles 5 are passed ower verticelly ar-
ranged pairs of horizontal rollers 6 and the liquid
dripping from the threads and the rollers is eol-
lected in baths 7. From the perforated tube 8
arranged between the two pairs of rollers steam
i3 blown on the moving threads which over a
dosing roller 8 are conducted to a cutting device
not shown,
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Fig, 2 {llustrates how the steam pipe 8 may be
arranged between the rollers of one palr and Fig.
3 shows the embodiment in which the bottom
roller 8 is revolving in the bath 8.

In order to avold a large number of pairs of
rollers the threads may be wound some times
around the rollers, which embeodiment is illus-
trated by Flg. 4 In which the numerals indicate
the same parts as in the Figures 1-3. In this case
the threads may be separated with the ald of
thread guides or other means.

According to my invention the products can
be fixed In a curled condition by carrying out
the treatment with steam simultaneously with
8 curling treatment, for instance by means of a
curling device comprising at least ohe profile
roller. 'This may be carried out by uslng as top
roller of the peir a proflle roller cooperating with
8 third roller. Fig. 5 shows how the top roller
@ of a pair of rollers is a profiled roller cooperat-
ing with an addltional profiled roller 12. A thread
S passes belween the rollers § and 12 is treated
with steam from the tube 8. Fig. 6 shows a sim-
ilar curling device consisting of the proflled top
roller 6 of the pair of rollers, which cooperates
with & rubber roller 13 pressing the thread 5,
while steam is supplied by the pipe &.

If during the treatment with water vepour
some temsion is maintained, the thread is
stretched because by its plasticity a kind of flow
process is caused by the tehsion. This dow proc-
ess in the thread may in this manner be used for
stretching the thread, whereby not only its
strength is increased, but especially more meters
of thread are spun. By using a number of pairs
of rollers this stretching can be carrled out best
by giving every subsequent pair of rollers a higher
speed than the preceding pair. In using a lim-
lted number of pairs of rollers the same result
can be obtained by application of conical or staged
rollers. Fig. T shows how the thread is passed
several times around a pair of coniegl rollers {0
and Fig. 8 illustrates how the same result may be
obtained by using staged rolexrs ti.

Varicus changes may be made In the details
disclosed in the foregoing specification witheut
departing from the invention or sacrificing the
advantages thereof,

GEOQRGE STEHPHAN b KADT,



