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This invention relates to the production of
filaments, threads, fibres and the like hereinafter
referred to generally as “threads,” by a wet
Spinning process.

In. known wet spinning processes the fibie-

forming solution, for example viscose, is extruded
through a jet into a coagulating bathh and the
resulting thread is withdrawn from tiie coagu-
lating bath for example in an inclined or a ver-
tically upwards direction by means of a rotating
thread storage device such as a godet, reel or
rollers. In such processes it is customary fto
provide a thread guide, for example a V-shaped
guide, . in order to direct the thread on to the
thread storage device. On emerging from the
coagulating bath the thread
bundle of filaments carries coagulating liquid

with it, with the result that an irregular column

of liquid forms on the thread between the sur-
face of the bath and the thread guide. This

advantages, for example a frictional darag i1s im-
posed on the {freshly spun thread, liquid is
permanently removed from the coagulating bath
and is not recovered so that a substantial loss
of the chemicals used in the coagulating bath
oceurs, and also there is a tendency for liguid
to splash on to the neighbouring machinery
parts, or even on to the operators.

The object of the present invention is to avoid
the disadvantages arising from the column of

liquid carried up by the thread in wetl spinning. -

The present invention provides a process for
the production of threads by wet spinning com-
prising extruding a fibre-forming solution
through a jet into a coagulating bath and with-

drawing the thread upwards from the bathh on

to a rotating thread storage device wherein the
thread is led directly from the coagulating bath
against the edge of a smooth annular guide
rotating at a peripheral speed greater than the
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ne constructed of material which is resistant to
corrosion by the coagulating bath so that it will
remain smooth when in use and will not become
rough or pitted; porcelain or material of similar
hardness is preferred.

The smooth annular guide may conveniently
take the form of a cowl which is fitted to and
surrounds the delivery end of the thread storage
device. The diameter of the cowl may conven-
iently be ahout 1 inch more than the diameter
of the thread storage device, but this figure 1is
not crivical. | |

In carrying out the process according to the

invention, a thin film of coagulating bath liquor

> .16
consisting of g

20
column of liguid gives rise to a number of dis-
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peripheral speed of the thread storage device. In

the preferred form of the invention, the smooth
annular guide surrounds and rotates with the
thread storage device.
vice may consist of a thread advancing reel, a
pair of thread. advancing rollers or a godeft.

In carrying out the process according to the
invention, it is essential that the smooth annular
guide should be the only surface making fric-
tional contact with the thread before it reaches
the thread storage device; that is to say, the
normal thread guide hitherto employed to direct
the thread to the thread storage device is elimi-
nated, The smooth annular guide shouid also

The threaqd storage de-

isecarried away by the thread, a proportion of

“this liquid is removed by the annular guide and

when using a cowl as the annular guide, the
liquid runs down into the cowl where it may be
collected.

In an alternative form fthe smooth annular
cuide may consist of a smooth roller situated
above the coagulating bath and rotating at a
peripheral speed greater than the peripheral
speed of the thread storage device. The thread
may pass tangentially or for only a short dis-
tance in contact with the surface of the smooth
annular guide.

In the process of the present invention the
thread leaves the coagulating bath in an inclined -
or vertically upwards direction. --

The present invention is illustrated by the ac-
companying drawings in which :

Fiegyure 1 shows part of a continuous spinning
machine, |

Figure 2 shows, partly in section and on a
larger scale, the thread storage device shown in
Figure 1 and

Figure 8 shows, partly in section, a godet.

Referring to Figures 1 and 2, a fibre-forming
solution supplied through a pipe [ is extiuded
through a jet 2 into a coagulating bathh 8 to form
o multi-filament thread 4. The thread & leaves
the coagulating bath without disturping the sur-
face of the bath and passes in contact with a
cowl 5 which surrounds and rotates with a thread
storage device 6. The thread 4 is guided by the
cowl 5 on to the thread storage device & along
which it advances in a number of advancing

“helical turns. On reaching the discharge end

b5

of the device 6 the thread 4 passes vertically
downwards to the first of a series of thread ad-
vancing devices not shown. The thread ad-
vancing device 8§ is of cantilever construction
and may be of the type described in British
Patent Specifications Nos. 413,413 and 413.414.
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The thread advancing device o may be re-
nlaced by a pair of thread advancing rollers ar-
ranged with their axes at an angle and a CcOWl
may be arranged on the delivery end of the roller
on to which the thread passes from the coaguliat-
ing bath.

In Figure 3 a godet (8 is shown providaed wiil
a cowl £t which surrounds and rotates with vhe
codet. A thread (2 coming directly from a
coagulating bath (not shown) passes in coitvacy
with the cowl i{ on to the godet {8. The thread
passes once round the godet and then under a
hook i2 of a thread guide {4 and then passes uz-
wards to a second godet (not shown) and thence
to a rapidly rotating box (not shown) in which
the thread is collected.

The process of the invention differs from pre-
vious processes in that, surprisingly, the thread
is seen to rise from the surface of the coagulat-
ing bath with practically no disturbance of the
surface, whereas with previous processes there 1s
o marked surface disturbance and what appears
to be a cone of liquid forms at the point of emer-
cence. In addition, in the process of the inven-
tion the thread carries a thin flm of liquid,
whereas with previous processes an irregular,
looseiy-held column of liquid is seen around the
risine thread all the way up to the thread gulde
normally employed 1n such processes.

The use of a smooth annular guide in accord-
ance with the present inventicn has the advan-
tages that little or no friectional drag is imposed
on the thread, that the splashing of the liguid
is substantially reduced or completely eliminated
and that g considerable saving of the chemicals
used in the coagulating hath is obtained, for €x-
ample in the viscose process a considerable sav-
ing of sulphuric acid results. |

Tests made in carrying out the production of
threads from viscose according to the presant
invention indicate that the total quantity of lig-
uid removed permanently from the coagulating
bath and not recovered does not differ materially
from the total quantity removed in previous prog¢-
esses but it is found that the amount of sulphuric
acid contained in the liquid removed is iess. This
is probably due to the fact that the thread rises
from the coagulating bath without disturbance
taking with it the liquid from the immediate
vicinity of the thread only and owing ito the
regenaration of the cellulose this liquid contains
a, lower proportion of sulphuric acid than the
liguid from other parts of the bath so that the
quantity of sulphuric acid removed from the bath
by the thread is less than that in previous proc-
esses in which a marked disturbance of the sur-
face of the coagulating bath occurs.

The process of the present invention is par-
ticularly useful when applied to 2 so-called con-
tinuous spinning process in which a fibre-form-
ing solution is exuvruded through a jet into g co-
agulating bath and the thread thus formed is
subjected without any break to a series of treat-
ments and vo drying and winding on to a pack-
age. In such a process it is usual to pass the
thread leaving the coagulating bath on to a
thread storage device in order to allow the re-
generation of the cellulese to procead and in
carrying outc the process of the present invention
the thread is brought infto contact with the
smooth annular guide during its passage from the

coagulating bath to the thread storage device.

The smooth annular guide is preferably fitted to

the thread storsge deviece and surrounds ang ro-

tates with the device., The continuous spinning
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machine may be equipped with any type of thread
storage, thread advancing devices. For example
it may consist of a number of cantilever thread
advancing reels arranged in endwise stepped re-
lation as described in British Patent Specifica~
tionn No. 474,873 or it may consist of a number of
pairs of thread advancing rollers. |

- The process of the present invention is also
applicable to a box spinning process in which
the thread leaving the coagulating bath is passed
round one or more godets and is then collected
in a ravnidly rotating box in the form of a cake.
The smocth annular guide is provided between
the coagulating bath and the first godet.

The process of the present invention is also
applicable to a bobbin spinning process in which
the thread leaving the coagulating bath is passed
round one or more godets and is coilected on a
bobikin. In such a process the thread is brought
into contact with the smooth annular guide dur-
ing the passage from the coagulating bath to the
first godet.

The process according to the invention is par-
ticularly useful for high-speed spinning that is
spinning at the rate of 100 metres or more per
minute.

The fibre-forming solution used in carrying out
the process of the present invention is prefer-
ahly viscese., The process is also applicable to
the spinning of cuprammonium cellulose solution,
casein solution or to the wet spinning of cellu-
lose acetate,

The present invention is illustrated by the fol-
lowing example; the parts and percentages are
by weight:

Example

Viscose containing 8 per cent of cellulose, 6
per cent of caustic soda, at a salt-point of 5.5
weas extruded through a jet containing 36 holes
each of v of a millimetre in diameter into a co-
agulating bath containing 10 per cent of sul-
prhuric acid, 20 per cent of sodium sulphate and
1 per cent of zinc sulphate at 55° centigrade, to
form a thread of 150 denier. The thread was
withdrawn from the coagulating bath after g ver-
tical passage of 18 inches upwards on to a thread
advancing reel having a peripheral speed of 70
metrres per minute situated 24 inches above the
level of the coagulating bath. Surrounding and
rotating with the reel was a smooth annular
guide of porcelain in the shape of a cowl, hav-
g a diameter 115 inches more than that of the
regl. The thread in its passage from the coagu-
Iating bath to the reel made its first frictional
contact with the edge of the rotating cowl, over
which it slid nearly tangentially. The thread
was seen to rise from the surface of the coagu-
lating bath without greatly disturbing the sur-
face, and to carry with it only g thin film of co-
agulating bath. From the first thread advanc-
g reel, the thread was stretched 15 per cent
and was then passed to a series of thread ad-
vancing storage reels on which it was processed
In known manner.

When this exambple was carried out without the
use of the annular guide, or when a normal V-
shaped guide was allowed to act on the thread
before the thread reached the annular guide, the
thread rising from the hath caused great turbu-
lence, and was cseen to carry with it coagulating
liquid which formed a long cone reaching up to
the V-shaped guide. |

A substantial economy in the amount of sul-
phuric acid removed from the coagulating hath
was obtained by employing the annular guide as
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shown by the following data in which the meas-
urements were made on the thread running on
to the thread storage reel.

Total welght nlfl
coagulating bat
removed from Percentage
of acid In
system per thread
pound of yvarn
spun
Example without fthe annular Pounds Per cent
EICe e 4,75 7.13
Example with the annular guide__] 4. 80 . 3.95

These figures show that although the total
amount of coagulating bath removed per pound
of yarn was substantially the same, the quantity
of acid removed when using the annular guide
in accordance with the invention was substan-
tially less. |

- What we claim is:

1. A process for the production of threads by
wet spinning comprising extruding a fibre-form-
ing solution through a jet into a coagulating bath
and withdrawing the threads upwards from the
bath on to a rotating thread storage device where-
in the thread is led directly from the coagulating
bath against the edge of a smooth annular guide
rotating at a peripheral speed greater than the
peripheral speed of the thread storage device,
the smooth annular guide being the only surface
with which the thread makes frictional contact
during its passage from the jet to the thread
storage device.

2. A process for the production of threads by
wet spinning comprising extruding g fibre-form-
ing solution through a jet into a coagulating bath
and withdrawing the thread upwards from the
bath on to g rotating thread storage device where-
in the thread is led directly from the coagulating
bath against the edge of a smooth annular guide
surrounding and rotating with the thread stor-
age device, the smooth annular guide being the
only surface with which the thread makes fric-
tional contact during its passage from the jet to

the thread storage device.
3. A process for the production of threads by

wet spinning comprising extruding a fibre form-
ing solution through a jet into a coagulating bath
and withdrawing the thread upwards from the
bath on to a rotating thread advancing reel
wherein the thread is led directly from the co-
agulating bath against the edge of a smooth an-
nular guide surrounding and rotating with the
thread advancing reel, the smooth annular guide
being the only surface with which the thread
makes frictional contact during its passage from
the jet to the thread-advancing reel.

4. A process for the production of threads by
wet spinning comprising extruding a fibre-form-
ing solution through a jet into a coagulating bath
and withdrawing the thread upwards from the

bath on to a rotating godet wherein the thread

 iIs led directly from the coagulating bath against

the edge of a smoeoth annular guide surrounding

- and rotating with the godet, the smooth annular
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guide being the only surface with which the thread
makes frictional contact during its passage from
the jet to the godet.

5. A continuous process for the production of
threads by wet spinning comprising extruding a
fibre-forming solution through a jet into a co-
agulating bath and subjecting the thread thus
formed without any break to a series of treat-
ments on rotating thread storage devices and to
drying and winding onto a package wherein the

_thread is led directly from the coagulating bath
~against the edge of a smooth annular guide ro-
tating at a peripheral speed greater than the

speed of the first of the thread storage devices,

- the smooth annular guide being the only surface

with which the thread makes frictional contact
during its passage from the jet to the first of the

thread storage devices.
6. A continuous process for the production of

-threads by wet spinning comprising extruding a

fibre forming solution through a jet into a co-
agulating bath and subjecting the thread thus
formed without any break to a series of treatb-
ments on rotating thread advancing reels and
to drying and winding onto a package wherein
the thread is led directly from the coagulating
bath against the edge of a smooth annular guide
surrounding and rotating with the first of the
thread advancing reels, the smooth annular guide
being the only surface with which the thread
makes frictional contact during its passage from
the jet to the first of the thread-advancing reels.

7. A process for the production of threads by
wet . spinning comprising extruding viscose
through a jet into a coagulating bath and with-
drawing the regenerated cellulose thread up-
wards from the bath onto a rotating thread stor-
age device wherein the thread is led directly from
the coagulating bath against the edge of a smooth
annular guide rotating at a peripheral speed

¢5 Sreater than the peripheral speed of the thread

A0

storage device, the smooth annular guide heing
the only surface with which the thread makes
frictional contact during its passage from the

jet to the thread storage device.
H. BARRATT.

LESLIE RORSE.
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