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Patented July 11, 1950 

UNITED STATES 

2,514,471 

PATENT OFFICE 
2,514,471 

MANUEFACTURE OF CELEULOSE ARTICLES 
FROM WISCOSE 

John Alfred Calhoun, Swarthmore, Pa., assignor 
...to Americans Wiscose: Corporation, Wilmington, 
Rela corporation of Delaware 

Original application August 14, 1946, Serial No. 
f 690,546. Divided and this application February. 
26, 1949, Seria.No. 78,601 

(C. 18-8) 7. Claims. 
1. 

This invention relates to the manufacture. Of 
cellulose.articles-from: Viscose. 
This is a division of my...application Serial. No. 

690,546...filed August. 14, 1946, now Patent. No. 
24840i3. w 
In accordance with common. practice, regen 

erated cellulose articles. are manufactured-by ex 
truding...the viscose into. an acid. Setting bath, 
usually comprising, an aqueous. Solution of Sodium 
sulfate, sulfuric... acid, ... and zinc. -sulfate, or its 
equivalent...During...the spinning. or casting: op 
erations, the bathis fouled by impurities, in the 
form of dispersed particles resulting:from decon 
position of the viscose, which-impurities: gradually 
accumulate in the bath. and remain suspended 
therein. Eventually, the bathmust.be, discarded 
or treated in some manner to remove the dis 
persed particulate impurities, to avoid discolora 
tion and contamination of the...regenerated cel 
ludose., articles...being... formed in the bath. Since 
large volumes-of the bath-are required, it is usual, 
for reasons of... economy, to. withdraw the fouled 
bath, from the spinning. tank. or other vessel, 
clarify, it by removal of...the. impurities, arising. 

re-use. (as by the removal of excess Sodium sulfate built up, therein during. the Spinning. operation 
and the additions of sulfuric acid thereto), and 
then return the bath...to the spinning-tank. . 
The impurities, or...contaminants resulting-from. 

decomposition of the viscGSe: occur in...the form. 
of extremely, fine.solid-particles comprising sulfur 
and sulfur compounds including higher thionic. 
acids apparently produced. by reaction between 
the sulfur. dioxide.and, hydrogen sulfideliberated. 
during regeneration. of the cellulose.a.S. Well as: 
compounds formed...by, reaction of the thionic. 
acids with the lanetal.commonly lead, comprising. 
the vessel containing the bath and in which the 
casting or, spinning operation...is, performed. Re 
moval of the Solid suspended impurities from the 
bath to the extent required to obtain a bath of 
the necessary, high. degree of clarity is greatly 
complicated by the extremely, finely divided con 
dition of the impurities...in the bath. Filters, of 
Ordinary type cannot be used for clarifying...the 
bath because the particles are so fine that they 
readily pass through the filter with the solution. 
Although the setting bath may be clarified satis 
factorily by passing...it through special filters, 
such as charcoal filters, which absorb.impurities. 
from acid media, Such filterS. are relatively ex 
pensive, and, furthermore, require, quite frequent 
removal from Service for back-washing. 
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2. 
Stand-in-a-settling tank or, the like until theim 
purities. Settle out of suspension- and collect as 
Sediment, at the bottom of the tank, but the im 
purities are so fine and settle out so gradually 
under, ordinary conditions, that the time required 
to obtain a clarified bath of the requisite high de 
greet of clarity is too-long to render that method 
of clarification, feasible for, use in conjunction 
with. continuous processes, for the manufacture 
of cellulose articles from viscose, on a commercial 
basis. 

It is. One object. of... this invention, to provide. 
an improved method for the manufacture of cel 
lulosic articles. from viscose, by the wet spinning 
method, in which-the-setting bathis continuously. 
clarified, conditioned...for re-use, and recirculated 
to the Spinning or, casting vessel. ... Another object 
is to provide...an...improved, method of clarifying 
contaminated acid. Setting baths. resulting from 
the decomposition of viscose to form regenerated 
cellulose. articles. Another...object is... to increase 
the rate at which the solid-contaminants, present 
in Such baths settle out or precipitates from the 
Solution. A further object is to provide, an im 
proved method of clarifying, the baths... which is 
adaptable to use.in conjunction with and as a 
stage in continuous spinning or casting opera 
tions. 
The objects of the invention, are accomplished 

by propagating, in the contaminated baths high 
frequency Sound, waves having a frequency in the 
range. of about. i000-to a million or more cycles 
per. Second, herein called high frequency sound 
Waves,.until the dispersed particulate contami 
nants. Suspended therein have settled out, and a 
Substantially clear solution, which is free of such 
contaminants, is obtained. Under the influence 
of the high-frequency sound:wave radiations, the 
rate of Settling out of the impurities is greatly, 
accelerated and usually, the sediment is produced 
and the desired clear. solution is obtained, in a 
relatively, short time, seconds-or-minutes, as com 
pared with the hours required for normal settling. 
The high-frequency. Sound wave radiations have 
the effect. of aggregating...the original particles, 
which are usually microscopic, into larger aggre 
gates which may beclarified macroscopic: Baths. 
containing the aggregated particles may, beclari 
fied by passing, the bath, through conventional 
acid-proof filters. or centrifuges...which will retain. 
the aggregated impurities. - ' 

The high frequency soundwave radiations may 
be generated by means of any. Suitable sound. 
generating device, such as...a... suitably: insulated 

It is possible, of course, to permit, the bath to, 55-piezo-electric. Sound-generator, a magneto-stric 
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tion sound generator, or an electromagnetic Sound 
generator. The waves may be propagated in the 
contaminated bath after it has been withdrawn 
from the extrusion zone, and intermediate the 
tank and a reconditioning or regenerating System 
in which the relative proportions of the Con 
stituents of the bath are readjusted to condition 
it for re-use. Again, a sound wave irradiation 
zone may be established in the path of the bath 
as it flows through the spinning vessel or tank, 
beyond the point of extrusion of the viscose into 
the bath, and the bath may be passed at a con 
trolled rate through the irradiation Zone as it 
flows toward the exit end of the vessel to effect 
rapid settling out of the suspended impurities 
present therein as a result of the viscose decom 
position. The sediment thus produced at the 
bottom of the vessel or tank may be withdrawn 
without interrupting the spinning operation. 
Within the scope of the invention, the fouled bath 
may be simultaneously or successively subjected to 
irradiation by sound waves having different fre 
quencies within the range stated, and of different 
magnitudes. 
The spinning bath may be degassified in any 

known or appropriate manner, prior to propa 
gating the sound waves therein, to prevent dissi 
pation of the vibrational energy due to the pres 
ence of gas bubbles, such as bubbles of hydrogen 
sulfide gas, which may occur in the bath. 
The accompanying drawing is illustrative of 

apparatus suitable for practicing the invention. 
In the drawing, 

Figure 1 is an elevation view, partly in Sec 
tion of apparatus suitable for carrying Out One 
embodiment of the invention; 

Figure 2 is an elevation view, partly in Sec 
tion, of apparatus suitable for carrying out 
another embodiment of the invention. 

Figure 3 is an elevation view, partly in section 
of another modification of the invention; and 

Figure 4 is a side elevation, partly in Section, of 
a still further modification. 
Referring to Figure i, the viscose is continu 

ously extruded through a spinneret 2 positioned 
in vessel 3 to extrude the viscose in a generally 
horizontal direction into the acid regenerating 
bath which is continuously introduced into the 
vessel, at a controlled constant rate of Speed, 
through pipe 4 to form fibers of regenerated cel 
lulose which are continuously withdrawn from the 
bath through a guide 3a. The bath in vessel 3 
is maintained at a constant level, an overflow pipe 
4a being provided for this purpose. The overflow 
is continuously withdrawn by the action of pump 
5, and circulated through pipe 6 to a settling tank 
7 having a cone-shaped bottom 8. A sound gen 
erator 9 is supported above the settling tank T 
and has associated with it a tube O which pro 
jects into the tank to transmit the vibrational 
energy to the bath entering the tank to effect 
rapid settling out of the dispersed particulate im 
purities. The impurities collect in the cone 
shaped bottom of the tank to produce a sediment 
which may be withdrawn either continuously or 
intermittently to a sludge collector or the like. 
The clarified supernatant liquid eventually over 
flows the tank and is circulated through pipe if, 
to a regenerating or reconditioning system f2, in 
which it is conditioned for re-use, after which 
it is recirculated, by the action of pump 3, 
through pipe 4 to the spinning vessel 3. The rate 
at which the bath is delivered to vessel 3, and the 
rate at which the spent bath is withdrawn from 
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4 
tank is controlled to insure viscous non-turbu 
ient flow of the bath through the Sound Wave 
field, so that the contaminated solution is exposed 
to the action of the waves for a time sufficient 
to permit deposition of the aggregated impuri 
ties. 
Instead of continuously circulating the bath 

through a field of high frequency sound waves, 
the clarification may be effected on a batch basis, 
that is, the spent bath may be withdrawn from 
the spinning vessel and stored for a predeter 
mined period of time in a settler similar to tank 
in which it is Subjected to the high frequency 
sound wave radiations, to produce a Sediment 
consisting of the dispersed particulate impurities, 
after which the clarified bath may be conditioned 
for re-use. 

Figure 2 is illustrative of apparatus which may 
be used when it is desired to effect clarification of 
the bath while the bath is present in the spinning 
vessel. 
As shown in Figure 2, the bottom of vessel 4, in 

which the spinning operation is performed, is 
provided with a depression forming a trap 5, at 
a point removed from the spinneret 6 positioned 
therein to spin the viscose in a generally hori 
Zontal direction into the setting bath. A pair of 
acid proof filters or screens f 1 and 8 are fitted 
into grooves in the inner walls of vessel 4, so 
that they extend across the vessel in inclined 
relation to the inner walls thereof, and on either 
side of trap 5. A sound generator 9 is secured 
in a bracket 2), mounted on the face of the spin 
ning machine above the level of vessel A, and the 

35 transmission tube 2 associated with the genera 
tor projects into the vessel, between the elements 
fT and f8 and above trap 5, to transmit the 
vibrational energy to the bath. The bath, which 
is continuously introduced into vessel 4 through 
pipe 22 at a constant controlled rate of speed, 
and withdrawn therefrom at a constant con 
trolled rate to insure viscous non-turbulent flow 
thereof, passes through element T into the sound 
wave field. The impurities which accumulate in 
the bath as the viscose is decomposed, are suf 
ficiently fine to be carried by the bath through 
filter or screen f7, but under the action of the 
sound waves upon the original fine particles sus 
pended in the non-turbulent bath, the latter are 
brought into closer contact with one another and 
are quickly aggregated to a size favoring rapid 
sedimentation. The aggregated impurities do not 
pass through the filter 8. The particles settle 
out into trap 5, from which the sediment may be 
withdrawn, either continuously or periodically. 
The clarified supernatant liquid passes through 
screen 8 and is withdrawn from the vessel over 
overflow pipe 23, being forwarded to a regener 
ating or reconditioning system and recirculated 
to vessel 4 in the same manner as described in 
connection with Figure 1. 
The arrangement shown in Figure 2 may be 

modified to provide a plurality of depressions or 
traps 5 at spaced points along the length of a 
conventional spinning vessel and beyond each of 
the spinnerets positioned therein, and a plurality 
of pairs of filters or screens 7 and 8 may be 
supported in the vessel in inclined relation to the 
Walls thereof and on either side of each of the 
traps, to define a series of vibration or irradiation 
zones into which a transmission tube associated 
with a sound generator projects, to Subject the 
contaminated bath to the high frequency sound 
waves at different points along the path of vis 

the vessel and discharged to and from the settling is cous flow of the bath through the vessel. 
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Instead of: providing an:sirradiationi Zone.ibes: 
yond each of the individual spinnerets positioned 
in the spinning vessel, the irradiation: zonessmay. 
be spaced along the length of the vessel, between: 
groups of spinnerets, as shown, in Figure.3.3. AS is an acid setting bath to effect decomposition of: 
shown; the spinnerets 24 are positioned in Yessel: 
25 to, spin the viscose...generally vertically ups: 
Wardly into the rispinning bath, which3 is: 2Con - 
tinuously, introduced.at one ends of the Vessel 
and: withdrawn, at at constants controlled; rate;20, the zone of:extrusion of the viscose; propagating 
at the opposite end.". The bath flows: longitudie; 
nally. of the vessel and is forced to flow in the 
direction of the-arrows, over: a plurality of pairs; . 
of spaced: “weirs. 2654 and i 2:... (two Spairs being. 
shown), the weirs having sloped sides; 28 and 85. 
29 defining traps in which the sediment pro-, . 
duced, under:vibrational action of transmission 
tubes 30 and 3 associated with the sound gen 
erators 32 and 33 mounted in brackets 34 and 
35 on the face of the machine is collected. Bafile 
plates 3S and 3 are supported on the vessel and 
project into the irradiation zone adjacent the 
tubes 3 and 3. The baffle plates serve to de 
fect the bath downwardly and to retard the 
foW thereof through the vessel to afford ample 
opportunity for the impurities present in the 
bath to settle in the traps at the bottom of the 
vessel, from which the sediment may be with 
drawn to a waste disposal system. Irradiation 
Zones defined by pairs of Spaced Weirs similar to 
weirs 26 and 27 into which the transmission tube 
associated with a sound generator projects, may 
be provided beyond a group of six spinnerets as 
shown, or beyond a group of Spinnerets consist 
ing of two spinnerets or more, or the irradiation 
Zones may be provided beyond each individual 
spinneret, in the path of the flow of the bath 
from the inlet to the outlet end of the vessel, and 
may be provided at regular or irregular intervals 
along the length of the machine. That is, de 
pending upon prevailing conditions, the acid set 
ting bath may be passed into a sound wave 
irradiation zone as frequently as is necessary 
during the spinning operation to insure that the 
bath into which the viscose is extruded has the 
necessary high degree of clarity. 
The arrangement for effecting clarification of 

the contaminated bath shown in Figure 4 is 
similar to that illustrated in Figure 3, but there 
the bath entering the Spinning vessel through 
pipe 38 is forced over a weir 39 and then flows 
transversely of the vessel 40, and as shown, gen 
erally transversely of the direction of spinning, 
being Withdrawn at the opposite end of the wes 
sel through pipe . Although only one irradia 
tion zone is shown in Figure 4, defined by the 
weirs 42 and 43, and only one sound generator 
44 having a transmission tube 45, and a single 
baffle plate 46 are shown in the drawing, it will 
be readily understood that a plurality of irradia 
tion Zones may be provided along the length of 
vessel 40 and that such Zones may be provided 
beyond each of the Spinnerets positioned in the 
Wessel, or beyond a group of Spinnerets compris 
ing two or more spinnerets. In Figure 4, the 
spinneret is shown positioned to spin the viscose 
generally horizontally into the bath. However, 
it Will be apparent, that in any of the arrange 
ments illustrated, the spinneret or spinnerets 
may be positioned for either horizontal or verti 
cal Spinning. 
Warious changes and modifications may be 

made in carrying out the method described here 
in without departing from the spirit and scope 
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6. 
of the: invention, as: defined in the appended 
claims. . . . . . . . . . . 
I claim: . 
1. Method comprising: extruding viscose into : 

the viscose and regeneration of cellulose hydrate 
by the action of the bath; withdrawing the bath 
Containing...dispersed particulate impurities re 
sulting from decomposition of the viscose from 

high frequency:Sound waves in the fouled bath to 
effect rapid sedimentation of the impurities and 
clarify the bathunder the influence of the Waves, 
and 3 separating the claiified supernatant bath. 
:from the sediment (thus produced. . . . x - 

2. Method comprising extruding viscose into: 
an acid setting: bath-to-effect decomposition of 
the Viscose, and regeneration of:cellulose: hydrate: 
by the action of the bath withdrawing the bath. 
containing dispersed particulate impurities re 
Sulting from decomposition of the viscose from 
the Zone of extrusion of the viscose, propagating 
high frequency Sound waves in the fouled bath 
to effect rapid sedimentation of the impurities 
and clarify the bath under the influence of the 
Waves, separating the clarified supernatant bath 
from the sediment thus produced, conditioning 
the bath for re-use in the regeneration of cellu 
lose hydrate from viscose, and returning the 
bath to the Zone of extrusion of the viscose. 

3. Method comprising continuously extruding 
viscose into an acid setting bath to effect de 
composition of the viscose and regeneration of 
cellulose hydrate by the action of the bath, con 
tinuously withdrawing the bath containing dis 
persed particulate impurities resulting from de 
composition of the viscose from the zone of ex 
trusion of the viscose, continuously passing the 
fouled bath through a field of high frequency 
Sound waves at a controlled rate to effect rapid 
Sedimentation of the impurities in the field, con 
tinuously circulating the clarified bath to a re 
conditioning ZOne for reconditioning for re-use 
in the regeneration of cellulose hydrate from 
Viscose, and continuously circulating the clarified 
reconditioned acid setting bath to the zone of 
extrusion of the viscose. 

4. Method comprising continuously extruding 
viscose into an acid setting bath to effect decom 
position of the viscose and regeneration of cellu 
lose hydrate by the action of the bath, con 
tinuously withdrawing the bath containing dis 
persed particulate impurities resulting from 
decomposition of the viscose from the Zone of 
extrusion of the viscose and circulating it to a 
reconditioning Zone, and intermediate of the 
extrusion and reconditioning zones, subjecting 
the fouled bath to high frequency sound wave 
radiations to effect rapid sedimentation of the 
impurities and produce a clarified solution under 
the influence of the Waves. 

5. Apparatus for use in the manufacture of 
regenerated cellulose articles from viscose com 
prising a vessel, means for introducing an acid 
Setting bath into the vessel, at one end thereof, 
means for Withdrawing the bath at a controlled 
rate from the vessel, means for extruding the 
iscose into the bath, and means associated with 

the vessel for subjecting the bath, after con 
tamination thereof with dispersed particulate 
impurities resulting from decomposition of the 
WiscOSe, to high frequency Sound wave radiations 
to effect sedimentation of the impurities and 
clarify the bath under the influence of such 
radiations. 
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6. Apparatus for use in the manufacture of 
regenerated cellulose articles from viscOSe con 
prising, in combination, a vessel, means for intro 
ducing an acid setting bath into the vessel, at one 
end thereof, means positioned in the vessel for 
extruding the viscose into the acid bath, means 
for withdrawing the spent bath containing 
dispersed particulate impurities resulting from 
decomposition of the viscose from the vessel, at 
the other end thereof, a second vessel, means for 
circulating the spent bath to the second vessel, 
and means associated with the second vessel for 
subjecting the spent bath to high frequency 
sound wave radiations in Said vessel to effect 
sedimentation of the impurities and clarify the 
bath. 

7. Apparatus for use in the manufacture of 
regenerated cellulose articles from viscose com 
prising, in combination, a vessel, means for Con 

10 : 

s 

8 
tinuously introducing an acid setting. bath into 
the vessel, at one end thereof, means positioned 
in the vessel for continuously extruding the 
viscose into the acid bath, a second vessel, means 
for continuously withdrawing the spent bath 
containing dispersed particulate impurities re 
Sulting from decomposition of the viscose from 
the first vessel, and for circulating the spent bath 
to the Second vessel at a controlled rate, means 
associated with the second vessel for continuously 
subjecting the bath contained therein to high 
frequency sound wave radiations to effect sedi 
mentation of the impurities in said vessel and 
clarify the bath, and means for continuously 
withdrawing the clarified bath from the second 
vessel. 

JOHN ALFRED CALHOUN, 
No references cited. 


