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The present invention relates to a spinning
method for producing spinning fibres.

In the production of artificial spinnitig fibres by
pressing liqulds of any kind through noXxzles,
whereby substances elther genuinely or c¢olloidal-
ly solved in llquids or molten substances are
formed to spinning flbres, the result of the An-
1shed product is amongst other factors essentially
dependent on the propertles of the spinning noz-
zles. The most various materials are uséd in
practice to make such nozzles. Alloys of noble
or preclous metals, such as gold, platinum, rho-
dium, have been proposged for this purpose. Tan-
talum and other metallic substances have also
been proposed for this purpose. The heat treat-
ment of such alloys resuits In a high degree of
hardness and therefore a long life of nozzles made
of such alloys, a sufficlent exp&nsion or dllata-
tlon and elasticlty respectively belng ensured si-
multaneously.

Nozzles made of ceramlic materials, particularly
of glass, have originally been used in the produc-
tion of fibres obtained from macromolecular so-
lutions. Such nozzles practically are not used to-
day if viscose 15 employed as spinning liquid, be-
cause nozzles of this kind proved to be too brittle,
As nozzles of considerable hardness and capable
of resisting acids and the like, the use of nozzles
made of steatite has also been proposed which is
drilled and subsequently hardened by annealing.
It has not become known whether such nozzles
have proved to be of value in practice. Ahyhow
nozzles of this kind are not used, because nearly
exclusively nozzles made of noble or precious
metal are employed to-day in practice in spite of
the high costs of such nozzles.

Now, it has been found that nozzles made of
metallic materials, primarily of so-called alloys
of precious metal highly developed in the artificial
silk industry, are not adapted to be used in con-
nection with strongly glutinous spinning solu-
tions, particularly such of macromolecular sub-
stances whether in solutions, hydroscls or or-
gonosols.

Generally all spinning nozzles bulll up on a
metal basis fail, if melting of macromolecular sub-
stances obtalned by polymerisation or polycon-
densation are to be spun. Since such spinning so-
lutions, for instance spinning solutions obtained
by dissolving casein and other protein substances
in thelr solvents, spinning solutions obtained on
the basis of hydrocarbons, polymerisates or con-
densates, phenol- or cresol-formaldehyde-rosins
(phenoplastes) aniline rosins, phenol-furfural
rosins, 1. e. solutlons or meltings of artificlal sub-
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stances on the basls of phenols and their derlva-
tives, artificlal substances on the basis of car-
bamides, artificial substances on the basls of
carboeylic acld, such as are obtalhed by poly-
merisation thereof, as phthalic rosins, maleic
acld esters, succinic acid esters, polymerisates of
ethylene derivatives, as monomers and polymers
of styrols, isobutylene, vinyl esters, vinyl ethers,
vinyl methyl ketones, acrylic acid- and meth-
acrylic acid-compounds, but also polymerisates
and derivatives of butadiene, 1soprene and other
macromolecular substances, compounds of iso-
prene acid and other acids which at present are
used in the artificial silk industry as basis of
artificial substances, are employed 1h practice to-
day to a large extent, It has proved that nozzles
made of precious metal used in the artificial silk
industry, particularly in connectlon with viscose
or cupric oxide ammoniac cellulose, practically
cannot be succesfully employed. QGreatest qiffi-
culties arise particularly during splhning on.
The perforations of the noesles are closed by
overgrowing and are covered. As g further re-
sult, the spun thread may cnly be drawn off with
very low speed So that stretching practically is
impossible. Moreover, substantial titre fluctua-
tlons ¢ccur when using metallic nozsles particu-
larly when employlng same for spinning meltings.

Now, it has been found that all these disad-
vantages are obviated by the use of nozzles of
vitreous materials, such as glass and quartz glass,
and that with such nozzles the spinning speed
may very considerably be Increased. It has been
shown that glass Is very siightly moistened only
by such strongly glutinous substances, so that
the spun thread may quickly be withdrawn and
simultaneously easily be spun on. The force re-
quired for drawing off may be so chosen that
practically the limit of the strength of the spun
thread is reached.

Particularly when using meltings, nozzles of
low heat conductivity must be used, because the
artificial substances to be spun as meltings very
often have a very low range of temperature in
which they may be spun, 1. e. in which they pass
from the sclid state by way of the viscous state
to the diluted state capable of being spun. If the
temperature is not high enough such spinning so-
lutions are too viscous to be spun at all, and {f
the temperature is raised a little higcher only the
danger exists that hereby dislntegrations are
caused.

This {s very peculiar and cannot easily be ex-
plained. It may be imagined that the surface
tension of the strongly glutinous substances in
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consideration, {. e. of the protein solutions, the
solutlons or meltings of the above mentioned
preferably thermoplastic condensates and poly-
merisates, due to thelr low viscosity relatively to
other spinning solutions, just with regard to
vitreous substances is so favorable that the other-
wise rather injurious brittleness of the glass is
not harmful and Just owing to the favorable pro-
portion of the surface tension of the spinning
lquids in consideration to glass or quartz allows
& smooth separation without cloggings occurring.

The invention, therefore, relates to a method
of spinning strongly glutinous spinning Hquds,
as solutions or meltings of thermoplastic and
meltable macromolecular condensates or poly-
merlsates, spinning sclutions on the basis of pro-
tein substances, as preferably ¢aseln or protelh
of fish. For carrylng out the new method it Is
further of Importance that the drawing off speed
may be greater than corresponds to the amount
fed by the spinning pump, whereby the force
used for drawing off may nearly reach the limit
of the strength of the thread, and that the spin-
ning is effected by means of nozzles of vitreous
material, ag giass or quartz glass. Itis of no im-
portance, whether solutions or meltings are spun
and whether the spinning Is effected in a liquid
or in a gas.

By using nozzles made of the above mentioned
materials in connection with the spinning solu-
tions In question, spinning nozzles may be em-
ploved In which the individual spinning holes
are spaced apart for a distance of 3 to 5 times
&s large as the diameter of the holes. In con-

tradistinction thereto considerasbly larger spac-

ings of the holes must be provided If a trial is
made to spin glutinous liquids by the use of
metal nozzles.

The heat and electric-conductivity of the ma-
terlal used according to the present invention
probably is the reason for the fact, that electric
tenslons do not occur which are encountered,
when the liguids in consideration are spun by
means of metal nozzles. It was not to be fore-
seen that a strongly glutinous Hquid, as for In-
stance a spinning solution on the basls of al-
kaline protein substances or solutions of vinyl
dertvatives and the meltings thereof respectively
could be spun by meanhs of the rather brittle
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glass nozzles. It was to be assumed that clog-
ging and hursting respectively of the nozzles
would occur at once, owing to the large sticking
capacity which for instance in the case of vinyl
dertvatives is used for the manufacture of com-
pound bodies of glass. It 1s, however, rather
strange, that this clogging or bursting does not
occur. It Is, however, true that metal nozzles
are clogged, whereas nozzles of glass remain
clear and even allow operation with increased
spinning speed.

In the accompanylng drawing & nozzle adapt-
ed for carrying cut the spinning method accord-
ing to the Invention is shown by way of example.

In this drawing:

Fig. 1 1s a vertical sectlon through a nozzle
according to the invention,

Flg. 2 shows a plan view of the nozzle illus-
trated in Fig. 1 and

Fig. 3 1s a section on line ITI—III of Fig. 1 on
a larger scale. - -

The body | of the spinning nozzle consisting
of a vitreous substance, for instance glass, quartz
glass or the like, has a fiange 2 and four cylin-
drical openings 3, 4, 6§ and 8 the lower ends of
the boundary walls of which are Inclined towards
the centre of the corresponding hole. In these
holes the perforated plates T, 8, 8 and (8 respec-
tively are inserted. In Fig, 3 showing this con-
struction on a larger scale the conical wall {1
obtained by the peculiar formation of the holes
3, 4, B, 6 1s clearly illustrated which serves the
purpose of holding the perforated plates 1, 6, 8
and 10 in the body | of the spinning nozzle.

As may be seen from the drawing the individual
perforatdons or holes 12 In the plates T, 8, 9 and
10 are separated from each other for a distance
about three to five times as large as the dlameter
of the holes 12.

Of course, the nozzle may be conhstructed in
another manner without departlng from the
scope of the Ihvention, as long as the nozzle Is
made of a vitreous material and the holes in
the perforated plates are spaced &part a dls-
tance of three to flve times the diameter of sald
holes.
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