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This invention relates to the manufacture of
filaments, such ‘as continuous threads, films,
strips or bands, of artificial materials, It is par-
ticularly concerned with the production of con-
tinuous filaments from solutions or suspensions
of cellulose derivatives, such as a mixture of ac-
etate-esters of cellulose,

In the production of acetate silk filaments,
films or the like the solution or suspension in the
spinning bath or casting box is forced by gravity
or other means through an orifice of the reguired
dimensions after which the  viscous filaments,
films or the like are “set” or solidified by evapo-~
rating the liquid in which the cellulose derivative
is dissolved or suspended. Such evaporation is
carried out by subjecting the filaments- gs they
leave the spinning nozzle (or the films issuing
from the slit-like orifice) to the action of heat
and a current of dry air.

As the process is continuous, the drying opera-
tion has to be effected rapidly and in practice
warm, dry air is employed in countercurrent to
the filaments issuing from the orifice of the spin-
neret. With a view to expediting the drying
process it is also customary to pass the filaments,
films or the like through an exhausted chamber
to effect evaporation of the acetone solvent as
rapidly as possible, the filaments, films or the
like being heated by radiation whilst passing
through the chamber.

This method of drying is not entirely. satis-
factory and it is found that, although the outside
of the filaments, films or the like can be dried
rapidly, the inside remains wet with consequen-
tial disadvantageous results in the subsequent
winding and/or yarn=forming operations. Two of
such disadvantages in the case of filamenfts are
that the filaments tend to become collapsed, al-
most bone shaped in cross-section, instead of truly
circular and that there is loss of acetone by that
amount trapped in the filament.

The main objects of the present invention are
to avoid these defects in filament manufacture, to
speed up the production of films and generally
to provide an improved method of and apparatus
for manufacturing acetate silk.

Another object is to provide a method of
manufacturing filaments for example threads,
films or the like in continuous lengths, of artifi-
cial materials in which a spinning solution or
suspension, is forced through a spinning orifice
to produce the filaments, which are subjected as
they issue from the spinning orifice to the action
of & radio frequency electrostatic field so applied
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as to cause substantially even drying of the fila-

ments throughout their section.

If desired, the member in which the spinning

orifice is formed and the winding device or guide
receiving the filaments from the spinning orifice
themselves form heating electrodes supplied with
radio frequency energy. Thus, the lines of force
are concentrated along the filaments or films in-
stead of running transversely thereto, whereby
the maximum heating effect in the filaments is
obtained.
" According to another feature of the invention
the filaments, films or the like are subjected -to
the action of the radio frequency electrostatic
field while passing through a saturated or super-
saturated atmosphere of acetone or other suitable
solvents. . The filaments, films or the like pref-
erably issue from the spinning orifice” immedi-
ately into the said supersaturated atmosphere so
that no initial rapid drying of the outside surface
of the filaments, films or the like can take place
be_fore the application of the radio frequency
heating. By this means substantially even drying
of the filaments, films or the like from their
centres takes place so that the tendency to col-
laps_e of the filaments or films is completely
avoided. .

Apparatus for carrying the invention into ef-
fect will now be described, by way of example,
with reference to the accompanying drawings, in
which— .

Figure 1 is a part sectional diagrammiatic view
of cellulose spinning apparatus for the manufac-
ture of acetate filaments showing only the parts
necessary to illustrate the invention, and

Figures 2, 3 and ¢ are diagrammatic sectional
views of the cabinet shown in Pigure 1 iilustrat-
ing alternative methods of subjecting the fila~
ments to the radio frequency electrostatic field.

Referring to Figure 1, the spinning solution
from the casting box is pumped through a spin-
ning orifice in the form of a muléiple spinneret

-12 by a metering pump 18, the solution being fed

to-the spinneret through a conduit 34 and filter
1. The multiplicity of wet filaments {7 issuing
from the spinneret {2 are simultaneously and
continuously drawn by a winding device 23
through a cabinet i3, having the spinneret (2
centrally disposed near its upper end.  Heat is
generated in the filaments as they pass through
the cabinet 13 by an electrostatic field which is
supplied from a source of radio frequency energy
20. ‘The latter is connected to the spinneret 12
and a guide or other device 18 over which: the
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filaments {7 aé drawn and which is insulated
from the spinneret and cabinet 3.

This guide 18 is disposed near -the lower end
of the cabinet 13, a central aperture 6 in the
latter allowing egress for the filaments. Thus
the lines of force of the radio.frequeney:elec-
trostatie field run vertically through thé cabinet
~ from the guide 18 to the spinneret 12, and are

substantlally parallel to the path of the filaments

i1. By using quite moderate powers, ‘almost in-

stantaneous drying of the filaments is obtained

right to their centres so that the filaments may

be wound, combined to form yarn or subjected

to any other desired process without having to
~allow drying time.

To prevent initial rapid drying of the outside
surface of the filaments {1, it may be necessary
to keep the cabinet |3 constantly charged during
the spinning process with a non-drying atmos-
phere, for example a saturated or supersaturated
“atmosphere ‘of acetone. This may be accom-
plished by injection or other means in the Torm
©of a nozzle 33 mounted in the wall of the cabi-
net 13 for the purpose. Such injection may only
be necessary during the initial stages of the spin-
ning process, a saturated atmosphere being there-
‘after maintained in the cabinet 13 by evapora-
tionof ‘the acetone or like solvent from the fila-
“ments 17 during their passage through the cabi-

‘net. The basé of the cabinet has a drainage, tube
AM for draining off the liquid acetone condensing
in ‘the cabinet which passés through the tube
“and is continvously collected in a tank 15.

‘Bwing to difficulties in sécuring insulation of
“the cablnet {8 and the metering pump 10 and fil-
teér 11, it is preferred to conmnect the spinneret
{2 to ‘the negdtive or earth side of the source of
“radio frequency ehergy 20 by a lead 21. A sec-
“ond lead 22 conveys ‘positive potential to the
guide (8. To prevent the filaments 7 being
drawn on to the winding device 23 in a posi-

15

20

25

30

35

40

tively charged condition after contact ‘with the

guide 18, ‘4 further guide 19 is interposed be-
‘tween them. This is connected to the negative
side of thie source of radio frequency energy 20
‘by an extension of lead 21, the filtaments 171 being
earthed by contact with this guide.

© Figure 2 illustratés an alternative ‘method of
‘subjecting the filaments to a radio fregquency
-elsctrostatic field. The assembly of the appara-
tus is similar to that shown in Figure 1, the
‘cabinét 18 having 4 spinnerst {2 centrally dis-
posed near its top and an’ aperture 16 in its base
‘through which the filaments 1T are drawn, ‘ds
before. The disposition of the guide is, howevet,
changed in the arrangement shown in Figure 2,
5 guide 24 beihg disposed within the cabinet 13
substantially midway between the base of the

latter ahd the spinneret {2 and connected to’ the:

positive side of the source 6f radio frequency en-
ergy by a lead 22, A second guide 25 is prov1ded
‘dutside the cabitiet I3 near the apertire 16 and
connceted to the negative side ‘of the ‘source of

‘fadio frequency énergy 28 which is "also ‘con-

riected to the spinneret {2; In this-example the
éléctrostatic ‘field between the spinneret 12 and
‘the insulated ‘zuide ‘24 is confined within -the
eabinet and is substantially parallel to the path
“of ‘the filaments 17. _

Figure 3 illustratés ancther method of apply-
ing radio frequency energy to the filaments, In
this case ‘spaced heating électrodes 26 and 27
are disposed ifiside’ ‘the ¢abinet 18 aiid définé a

ichannel between ‘the: spinneret 12 -5iid the: aper- :
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ture 16 in the base of the cabinet. One eléé«
trode 26 is connected to the positive side of the
source of radio frequency energy by a lead 22

“whilst the other 27 is connected to the negative

'side by a lead 21. In this example the electro~
static ficld lies in a transverse plane to the fila-
ments [T Which are drawn from the spihneret 12
through the chamber {3, emerging therefrom
through the aperture 16 and over a guide 28 on to
the winding device 23.

Figure 4 illustrates a method of heating the
filaments 17 by radio frequencies in the micro-
wave regions. ‘The cabinet 3 is charged with a
‘saturated or supersaturated atmosphere of ace-
tone as beforé and a cavity resonator 29 is axi-
ally disposed .in the cabinet so that the filaments
17 pass therethrough and emerge through the
aperture {6. Microwaves are conveyed from the
source of radio frequency energy to the cavity
resonator by a wave guide 38 passing through
the side -of the cabinet 13. A guide 3 is pro-
vided at the base -of the cdabinet 13 over which
,the filaments 47 are drawn by the winding de-
vice 23

Tn the foregoing examples the cabinet 13 may
be fitted with a sliding or hinged deor (not illus-
trated) which provides access to the spinneret 2
for cleahing purposes. If desired the cabinet
may be composed largely of transparent mate-
rial to enable the spinning process to be watched.

By means of the invention, the drying time
for cellulose -acetate filaments, fillns or the like
‘i5'réduced to a ‘fraction of thé time normally oc-
‘cupiéd and ‘the Tength of Tuh of the filaments
or filings hctween the spinneret 12 and the guide
18 may therefore be correspondingly reduced.
"Thé cabiniet 13 is thus of considerably less height
‘than ‘usual with -consequential saving in space,
maintenance and the like. Moreover, filaments
or Tilins of the desired even cross-section are ob-
tainéd with ‘conscquential inciease in value of
‘the yarns produced from the filaments.

T'etaim:

_'1. A methed of manufacturing continuous fil-
aments of artificial materials, comprising extrud-

“ing ‘4 spinning solution containing cellulose de-

‘Fivatives through a spinning orifice dir ectly into
anvl‘sqlated space constantly ¢harged with a non-
drying atmosphere ‘to prevent initial rapid dry-
ing of the outside surface of thé extruded prod-
“icts and subjecting said products whilst in said
‘1so0lated space to the action of a radio frequency
‘electrostatic field to cause substantially even
'?rymg Of ‘the éxtiuded products from their cen-
tres

‘2. ‘A migthod of manufacturing continuous fila-
mients of artifieial materials, comprising extrud-
ing aspinfiing soluficn containing céllulose ace-
tate thmugh a gpinning ‘orifice immediately into
an‘isélated space constantly charged with a hon-
d1 ymg atmosnhere to prevent 1n1t1a1 rarld dry-
ucts WHilst in 8aid ‘isoldted space and simulta-
neously stibjecting said products to the action of
a radi6 fréquieney électrostatic field to caiss sub-
stantially even drying 6f the extruded products
JIrom “their ¢entres.

3. A nmiéthod according t6 élaim 2, wherein the
‘nén=drying - atmosphére comprises ‘a saturated

‘atmosphere -of acetorie, the condensed acetone

‘beifig cortinuously colleeted from the isolated
$parce.

‘4, AN : appalatus for ‘manufacturing “artificial
mdaterials from ‘solutions - of eéllilosé derlvatlves
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comprising a spinning cabinet, a spinneret in said
cabinet, injection means for constantly charging
said spinning cabinct with a non-drying atmos-
phere to prevent initial rapid drying of the out-
side surface of the extruded products, and means
for setting up a radio frequency electrostatic field
in said cabinet.

5. An apparatus according to claim 4, where-
in said means for sctting up a radio frequency
electrostatic field comprise a cavity resonator
axially disposed in the spinning cabinet, a
source of radio freguency energy and a wave
guide to convey microwaves from said source of
radio frequency energy to said cavity resonator.

6. An apparatus according to claim 4, wherein
a guide is provided for said artificial materials
and said means for setting up a radio frequency
electrostatic field in said cabinet comprise a
source of radio frequency energy ona pole of
which is connected to said spinneret whilst its
opposite pole is connected to said guide.

7. An apparatus according to claim 4, wherein
a guide is provided for said artificial materials
and said spinneret is arranged at one end of the
spinning cakinet and said guide is arranged near
its opposite end adjacent an aperture.

8. An apparatus according to claim 4, where-
in a guide is provided for said artificial materials
and said spinneret is arranged at one end of said
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spinning cabinet and said guide is disposed with- 30

in the spinning cabinet, a second guide being ar-
ranged outside the spinning cabinet at the end
of the latter opposite to that at which said spin-

6

neret is arranged, said second guide being adja-
cent an aperture formed in said opposite end.

9. An apparatus according to claim 4, where-
in said means for setting up a radio frequency
electrostatic field in said cabinet comprise spaced
heating electrodes paralleily arranged within
said spinning cabinet which define a channel
through which said artificial material passes and
2 source of radio frequency energy connected
to said heating electrodes.

10. An apparatus according to claim 4, com-
prising means for continuously collecting the lig-
uid formed by condensation in the spinning
cabinet.

TOM F. BARRINGTON.
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