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This invention relates to the manufacture of
cellulose ester yarns suitable for conversion into
staple fibre.

In one method of making staple fibre from
cellulose esters, in particular cellulose acetate, a
tow or untwisted bundle of filaments is made and
cut up; the tow is made up from untwisted yarns
of high denier, e. g. about 500-5,000 or more,
which in turn are preferably made up from fila-
ments of denier about 1.5-3.0; the yarns should
be moderately strong and of good extensibility;
for example they preferably have a tenacity of
about 2.0-2.5 grammes per denier or more and a
minimum extensibility of about 15%.

A process to be suitable for making cellulose
acetate material for conversion into staple fibre
by this method should therefore be capable of
producing yarns of high denier having the prop-
erties outlined above; furthermore it should be
capable of operation at fairly high spinning
speeds, and should make use of solvents and other
agents that are easily made and recovered. The
present invention provides a meang of satisfying
these requirements.

According to the invention, yarns having a
basis of a lower aliphatic ester of cellulose and
suitable for conversion into staple fibre are made
by a process which comprises forming filaments
from the cellulose ester by extruding an acetone
solution of the cellulose ester into an aqueous
solution of diethylene glycol diacetate of concen-
tration below 389% as coagulating bath, stretch-
ing the filaments during their passage through
the coagulating bath, and then subjecting the fil-

aments to the action of a regulating hath compris- 3

ing an aqueous solution of diethylene glycol di-
acetate of concentration below 38% while allow-
ing them to shrink freely. ‘The filaments may
then be washed substantially free from the di-
ethylene glycol diacetate, for instance by means
of cold or warm water, and dried. The inven-
tion is of particular importance for the manfac-
ture of yarns from cellulose acetate, and it will
be described with particular reference to this
material,

It is very advantageous to subject the filaments
in the form of untwisted yarn to the action of
the regulating bath while passing over advanc-
ing rollers or a single advancing reel so shaped
or adjusted as to allow the yarn to shrink freely.
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Generally it is sufficient to allow for a shrinkage
of about 2%-4%, and this may be done by using
a pair of slightly tapered rollers, one of which is
fixed skew to the cther so that the yarn travels
across the rollers in the direction of the taper.
Preferably one of the rollers dips into the regulat~
ing hath; but other methods of applying the bath
to the yarn may be employed. For example the
regulating bath may be sprayed onto or other-
wise applied to the yarn during its passage
through the atmosphere over or between the roll-
ers, or it may be applied by means of hollow per-
forated rollers. (It will be understood that, while,
for convenience, the term “regulating bath” is
employed to denote the diethylene glycol diace-
tate solution with which the yarn is treated as
described above, the word “bath” is not intended
to imply the use of any particular method of
applying the solution to the yarn.)

It is preferred to employ as the regulating bath
a diethylene glycol diacetate solution of the same
concentration as that used in the coagulating
bath, but at a lower temperature. Advantage-
ously the coagulating bath may comprise a di-
ethylene glycol diacetate solution of concentra-
tion about 30%-35% kept at a temperature be-
tween about 30° and 35° C. The temperature of
the regulating bath is preferably about 8°-15° .
lower, i. e. between about 15° and 27° C. accord-
ing to the temperature of the coagulating bath.
If desired however the temperature of the reg-
ulating bath may be approximately the same as
that of the coagulating bath and/or its concen-
tration may be lower.

‘The spinning jet and coagulating bath may be
arranged for either horizontal or vertical, pref-
erably upward, spinning. The best length of
the coagulating bath and length of travel of the
yarn in contact with the regulating bath depend
on g number of factors, including filament denier,
the number of filaments in the yarn, the rate of
travel of the yarn and the rate at which spent
liquor in the coagulating and regulating bathgs is
replaced by fresh. It is in any case very desir-
able that the yarn should be substantially free
from acetone before it leaves the regulating bath.
As a general rule it may be said that the path of
the yarn through the coagulating bath may be
between about 50 and 90 cm. and the path of the:
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yarn in contact with the regulating bath be-
tween about 3 and 10-m.

After its treatment with the regulating bkath,
the yarn may be given g thorough wash with
water te remove substantially all the diethylene
glycol diacetate which it contains. For example
it may be passed through one or more vessels
containing water, or in counter-current to a
stream of water flowing in a trough or the like.
Preferably, however, at least part of the washing
is effected by soaking the yarn in water a number
of times and then running off the water or re~
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moving the yarn from the water, or by causing

water to flow continuously over the yarn for some
time, e. g. about 1-¢ hours; advantageously =
continuous wash of this kind may be followed by
a wash in which the yarn is allowed to stand in
water for several hours. The diethylene glycol
diacetate can be recovered from the wash water,

for example by extraction with benzene, and used

again in a coagulating or regulating bath. If

desired, the wash water may be partly or wholly -

replaced by an organic solvent for diethylene
glycol diacetate which is without action on cellu-
lose acetate, e. g. petroleum ether,

A suitable form of device for carrying out the
invention is illustrated diagrammatically in the
drawing.

The device comprises a spmmng jet i contain-
ing, for .example, 200-1,000 holes -of diameter
0.08-0.12 mm., fed by a pipe 2 from a spinning
pump and filters (not shown) and situated below
the liquid level in a horizontal trough 3 provided
with a liquid inlet 4 and overflow 5. The trough
is kept filled to the overflow level with a 30%-35%
aqueous diethylene glycol diacetate solution at a
temperature kept between 31° and 33° C., which
enters continuously through the inlet 4 and Tuns
off by the overflow 5. Towards the further end

of the trough and about at the level of the surface -

of the liquid is a guide rod 6 adapted to lead the
filaments formed in the coagulating bath as a
single untwisted yarn to a godet 1.

In line with the trough 3 is situated a second
horizontal trough B provided with a liquid inlet
8 and overflow 18 for the regulating bath, and
positioned above it a pair of tapered advanciug
rollers i1 and 12, one of which dips below. the sur-
face of the liquid in the trough 8. The regulating

bath is a solution of diethylene glycol diacetate of &

the same concentration as that of the coagulating
bath but kept at a temperature between 21° and
23° C. The rollers [l and 12 both have a 1%
tdper along their length and one of them is
mounted in adjustable bearings so that its axis
can be adjusted to make any desired angle with
the axis of the other and so cause the yarn to
travel down the rollers in the direction of the
taper. A second godet 13 is situated so as to re-
ceive the yarn leaving the advancing rollers. The
godet 7 is preferably driven at such a speed as to
impart to the filaments in the coagulating bath
as high a degree of streteh as they will take with-
out breaking, and godet {3 at a suitably lower
speed to allow the yarn passing between the two
godets and round the advancing rollers to shrink
freely, e. g. at a peripheral speed 4% less than
that of the godet 1.

In a modification of the invention, the regu-
lating bath may comprise water alone instead of
aqueous diethylene glycol diacetate, and in this
case also the temperature is preferably, though
not necessarily, below  that of the coagulating
bath. When using water the yarn does not as a
rule shrink to any substantial degree, and it is
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therefore advisable to employ cylindrical rather
than tapered advancing rollers so as to avoid
sagging without subjecting the yarn to any sub-
stantial degree of tension. However, since the
regulating bath of agueous diethylene glycol di-
acetate gives a product of greater tenacity and
extensibility, its use is preferred.

Cellulose acetate yarns produced in accordance
with the invention not cnly possess good tenacity
and extensibility but also frequently have a con-
siderable degree of crimp, making them very suit~
able for conversion into staple fibre.

Although the regulating bath is preferably of
the same composition and may also be at the
same temperature as the coagulating bath, its ac-
tion differs from that of the coagulating bath, and
the effect of employing a separate regulating bath
is quite different from the effect of correspond~
ingly inecreasing the time of travel of the yarn
through the coagulating bath.

‘While the invention has been described with

- -particular reference to cellulose acetate, it is also

applicable to the production of yarn from other
lower aliphatic acid esters of cellulose, especially
cellulose propionate and-acetate propionate.

Having described our invention, what we desire
to secure by Letters Patent is:

1. The process for the manufacture. of yarns
having a basis of a lower aliphatic ester of cellu-
lose and suitable for conversion into staple fibre,
which comprises forming filaments from the cel-
lulose ester by extruding through a multi~hole
spinning jet an acetone solution of the celiulose
ester into an aquecus solution of diethylene gly-
col diacetate of concentration below 38% as co-
agulating bath, stretching the filaments during
their passage through the coagulating bath, and
then subjecting the flaments, until they are sub~
stantially free from acetcne, to the action of a
regulating bath comprising an agueous solution of
diethylene glycol diacetate of conceittration below
38% while allcwing them to shrink freely.

2. Process for the manufacture of yarns having
a basis of cellulose acetate and suitable for con-
version into staple fibre, which comprises form-
ing filaments from the cellulose acetate by ex-
truding through a multi-hole spinning jet an
acetone solution of the cellulose acetate into an
aqueous solution of diethylene glycol diacetate of
concentration helow 38% as coagulating bath,
stretching the filaments during their passage
through the coagulating bath, and then subject-
ing the fillaments, until they are substantially
free from acetone, to the action of a regulating
bath comprising an aqueous solution of diethylene
glycol diacetate of concentration below 38% while
allowing them to shrink freely.

3. Process for the manufacture of yarns hav—
ing a bhasis of a lower aliphatic ester of cellulose
and suitable for conversion into staple fibre,
which comprises forming filaments from the cel-
lulose ester by extruding through a multi-hole
spinning jet an acetone solution of the ceilulose
ester into an agueous solution of diethylene glycol

_diacetate of concentration 30% to 35% as coagu-

lating bath, stretching the filaments during their
passage through the coagulating bath, and then
subjecting the filaments, until they are substan~
tially free from acetone, to the action of a regu-
lating bath comprising an aqueous solution of .di-
ethylene glycol diacetate of concentration 30% to:

35% while allowing them to shrink freely.

4. Process for the manufacture of yarns hav- 3

75 ing a basis of cellulose acetate and suitable for-
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conversion into staple fibre, which comprises
forming filaments from the cellulose acetate by
extruding through a multi-hole spinning. jet an
acetone solution of the cellulose acetate into an
aqueous sclution of diethylene glycol diacetate of
concentration 30% to 35% as coagulating bath,
stretching the filaments during their passage
through the coagulating bath, and then subject-
ing the filaments, until they are substantially
free from acetone, to the action of g regulating
bath comprising an aqueous solution of di-
ethylene glycol diacetate of concentration 309
to 35% while allowing them to shrink freely.

5. Process for the manufacture of yarns hav-
ing a basis of a lower aliphatic ester of: cellulose
and suitable for conversion into staple fibre,
which comprises forming filaments from the
cellulose ester by extruding through a multi-
hole spinning jet an acetone solution of . the
cellulose ester into an squeous solution of di-
ethylene glycol diacetate of concentration 309 to
35% and at a temperature of 30° to 35° C. as
coagulating bath, stretching the filaments during
their passage through the coagulating bath, and
then subjecting the filaments, until they are
substantially free from acetone, to the action of
a regulating bath consisting of an agueous solu-
tion of diethylene glycol diacetate of the same
concentration as the coagulating bath, and at
a temperature 8° to 15° C. lower, while allowing
them to shrink freely.

6. Process for the manufacture of yarns hav-
ing a basis of cellulose acetate and suitable for
conversion into staple fibre, which comprises
forming filaments from the cellulose acetate by
extruding through a multi-hole spinning jet an
acetone solution of the cellulose acetate into an
aqueous solution of diethylene glycol diacetate
of concentration 309% to 35% and at a tempera-
ture of 30° to 35° C. as coagulating bath, stretch-
ing the filaments during their passage through
the coagulating bath, and then subjecting the
filaments, until they are substantially free from
acetone, to the action of g regulating bath con-
sisting of an aqueocus solution of diethylene
glycol diacetate of the game concentration as
the coagulating bath, and at a temperature 8°
to 15° C. lower, while allowing them to shrink
freely.

7. Process for the manufacture of yarns having
a basis of a lower aliphatic ester of cellulose and
suitable for conversion into staple fibre, which
comprises forming filaments from the cellulose
ester by extruding through a multi~hole spin~
ning jet an acetone solution of the cellulose ester
into an aqueous solution of diethylene glycol
diacetate of concentration helow 38% as coagu-
lating bath, collecting the filaments into an un-
twisted yarn and applying to the yarn a tension
such that the filaments are stretched during their
passage through the coagulating bath, and then
subjecting the yarn, until it is substantially free
from acetone, to the action of a regulating bath
consisting of an agqueous solution of diethylene
glycol diacetate of concentration below 38%,
while allowing it to shrink freely. .

8. Process for the manufacture of yarns having
a basis of cellulose acetate and suitable for con-
version into staple fibre, which comprises form-
ing filaments from the cellulose acetate by ex-
truding through a multi-hole spinning jet an
acetone solution of the cellulose acetate into an
aqueous solution of diethylene glycol diacetate of
concentration 30% to 35% as coagulating bath,
collecting the filaments into an untwisted yarn
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and applying to the yarn a tension such that the
filaments- are stretched during their passage
through the coagulating bath, and then subject-
ing the yarn, until it is substantially free from
acetone, to the action of a regulating bath con-
sisting of an aqueous solution of diethylene glycol
diacetate of concentration 30% to 35%, while al-
lowing it to shrink freely.

9. Process for the manufacture of yarns hav-
ing a basis of cellulose acetate and suitable for:
conversion into staple fibre, which comprises
forming filaments. from the cellulose acetate by
extruding through a multi-hole spinning jet an
acetone solution of the cellulose acetate into an
aqueous solution of diethylene glycol diacetate of
concentration 30% to 35% as coagulating bath,
collecting the filaments into an untwisted yarn
and applying to the yarn a tension such that the
filaments are stretched during  their passage
through the coagulating bath, and then subject-
ing the yarn, until it is substantially free from
acetone, to the action of a regulating bath con-
sisting of an aqueous solution of diethylene glycol
diacetate of concentration 30% to 35%, while
allowing it to shrink freely, the number and di-
mensions of the holes in the spinning jet and
the degree of stretch being so chosen that the
yarn, after it has shrunk, has a denier above 500
while the individual filaments have a denier be-
low 3.

10. Process for the manufacture of yarns hav-
ing a basis of cellulose acetate and suitable for
conversion  into staple fibre, which comprises
forming filaments Ifrom the cellulose acetate by
extruding through a multi-hole spinning jet an
acetone sclution of the cellulose acetate into an
aqueous solution of diethylene glycol diacetate of
concentration 30% to 35% at a temperature of
30° to 35° C. as coagulating bath, collecting the
filaments into an untwisted yarn and applying to
the yarn a tension such that the filaments dur-
ing their passage through the coagulating bath
are stretched to substantially the highest degree
possible without breaking them, and then sub-
jecting the yarn, until it is. substantially free
from acetone, to the action of a regulating bath
consisting of an aqueous sclution of diethylene
glycol diacetate of the same concentration as the
coagulating bath and at a temperature 8° to 15°
C. lower while allowing it to shrink freely.

11. Process for the manufacture of yarns hav-
ing a basis of cellulose acetate and suitable for
conversion into staple fibre, -which comprises
forming filaments from the cellulose acetate by
extruding through a multi-hole spinning jet an
acetone solution of the cellulose acetate into an
aqueous solution of diethylene glycol diacetate of
concentration 30% to 35% at a tempsrature of
30° to 35° C. as coagulating bath, collecting the
filaments into an untwisted yarn and applying to
the yarn a tension such that the filaments dur-
ing their passage through the coagulating bath
are stretched to substantially the highest degree
possible without breaking them, and then sub-
jecting the yarn, until it is substantially free
from acetone, to the action of a regulating bath
consisting of an aqueous solution of diethylene
glycol diacetate of the same concentration as the
coagulating bath and at a temperature 8° to 15°
C. lower while allowing it to shrink freely, the
number and dimensions of the holes in the spin-
ning jet being so chosen that the yarn, after
it has shrunk, has a denier above 500 while the
individual filaments have a denier below 3.

12. Process according to claim 1, wherein the
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yarn is s_ubjected'to the action c_)f the regulating REFERENCES CITED
::zha;"vll}éée on a thread-advancing thread-stor- _ The. following references are of record in the
. . e of thi tent: '
13. Process according to ¢laim 8, wherein the fi is patent
yarn is subjected to the action of the regulating § UNITED STATES PATENTS
bath while on a thread-advancing thread-storage Number Name Date
device. . . 2,070,630 SOWEer oo Feb. 16, 1937
14. Process according to claim 11, wherein the 2,075,027 Dreyfus e Mar. 30, 1937

yarn is subjected to the action of the regulating
bath while on a thread-advancing thread-storage 1@
device. .
~ PERCY FREDERICK COMBE SOWTER.
FRANK BRENTNALL HILL.




