
Jan. 19, 1943. A. H. BURKHODER 2,309,072 
MANUFACTURE OF THREAD OR THE LIKE 

Filed July 29, 1940 3. Sheets-Sheet 

2Fe, 

15 - 
2 2 

ars 
12 Sass an Ei 

22e223 222222 
3. W/SSSS BEY asTaxa 

s () A. \ | 
S. O s 

II. N 

E. 

I 
ful 

--- 
sile for 

ALDEN H. SURKHOLDER 

  

  

  

  

  



Jan. 19, 1943. A. H. BURKHOLDER 2,309,072 
MANUFACTURE OF THREAD OR THE LIKE 

Filed July 29, 1940 3. Sheets-Sheet 2 

1, 1 
J L All 
Fen P 

..H.I.E. h ra . . . gr. 
an is a a A 

-- R. 

A A 

oEEEDE: E, 

exas es S trans es 
n s al s 

2 
a 

A? a In A'al WV 

le(8) (9) 

22, H 
O) ()"O) 
St. O))) stol 
ALDEN HEURKHOLDER 

(3%%24%, 
cittartel 

  

    

  

  

    

  

  

    

  

  



Jan. 19, 1943. A. H. BURKHOLDER 2,309,072 
MANUFACTURE OF THREAD OR THE LIKE 

Filed July 29, 1940 3. Sheets-Sheet 3 

SEWER 

sil, tar 

ALDEN H. EURKHOLDER 
(23.66% 

it tallel 

  



Patented Jan. 19, 1943 2,309,072 

UNITED STATES PATENT office 
MANUFACTURE OF THREAD oR THE LIKE 
Alden H. Burkholder, Cleveland, Ohio, assignor to 

Industrial Rayon Corporation, Cleveland, Ohio, 
a corporation of Delaware 
Application July 29, 1940, Serial No. 348,106 

(Cl 18-54) ... 4 Claims. 

. This invention relates to the manufacture of 
filaments, threads, cords, ribbons and other forms 
of Strand material, all of which are referred to 
hereinafter by the generic term “thread.' 
The invention may be employed to especial 

advantage in the manufacture of artificial silk 
thread formed by the extrusion of a coagulable 
Spinning mass into a suitable coagulating liquid. 
For purposes of illustration, but not in any Sense 
of limitation, the features of novelty character 
izing the invention will be described in connec 
tion with the manufacture of multiple filament 
viscose artificial silk thread on apparatus gen 
erally similar to that shown, described and 
claimed in Copending application Serial No. 7,114 
(Patent 2,225,642), filed February 18, 1935, by 
Walter F. Knebusch and Alden H. Burkholder. 
It will, however, be appreciated that the inven 
tion may be employed in the manufacture on 
other types of apparatus of sundry other kinds 

1 of thread, whether of natural or synthetic origin. 
Briefly, the invention relates to the Sequence 

of the operations performed upon the thread, 
to the conditions of processing, and to certain 
novel methods of maintaining the desired char 
acteristics in the processing media. w 

In the drawings, Figure 1 represents a cross 
section from line - of Figure 2 of a portion 
of a machine for the manufacture of viscose 
artificial silk thread similar to that of said appli 
cation. Figure. 2 is a side elevation, from line 
2-2 of Figure 1, of the portion of the machine 
illustrated in Figure 1. Figure 3 is a flow dia 
gram of the circulation System for the Coagulat 
ing liquid employed in said machine. Figure 4 
is a flow diagram of the circulation system for 
the processing liquid applied to the thread short 
ly after its coagulation. Figure 5 is a similar 
flow diagram of the circulation system for the 
processing liquid next applied to the thread. 
As indicated in Figures 1 and 2, each thread 
is formed by the extrusion of visCOSe through 

a spinneret 2 into a coagulating bath 3 contained 
in trough 4. The viscose is Supplied to each 
spinneret 2 by a mass tube 5 through which the 
viscose is forced by Suitable means, Such as a 
gear pump 6 associated with a viscose Supply 
pipe 7 common to all pumps 6 on the same side 
of the machine. When the viscose comes into 
contact with the coagulating bath, a Solidified 
thread f is formed which may be and preferably 
is drawn vertically upward by a first thread 
advancing reel 8 of a descending series of several 
such reels. Five thread-advancing reels bearing 
reference numerals 8 to 2, inclusive, are shown 

W 

in Series, although more Or less than five may 
be employed. 
Each of said thread-advancing reels 8 to 2, 

- inclusive, is adapted, during rotation, to store a 
5 
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of the reel. 

long length of thread continuously but tempo 
rarily in a large number of closely spaced, gen 
erally helical turns which are advanced progres 
sively from the supported to the unsupported end 

The thread-supporting surface of 
each reel consists of a plurality of circumferen 
tially spaced, axially extending bars which co 
Operate to advance the thread in the manner 
stated, the illustrated reel being in general of 
the type described in said application Serial No. 
7,114. The reels shown in the drawings of the 
present application are in semi-diagrammatic 
representation, the indicated spacing of thread 
turns being considerably greater than the spac 
ing of thread turns 
apparatus. - 
All of the reels in each descending series are 

disposed in stepped relation with their unsup 
ported ends extending in the same direction; 
i. e., toward the operating face of the machine 
on the side thereof on which such reels are lo 
cated. The thread-discharge end of each pre 
ceding reel is in opposite relation to the thread 
receiving end of each succeeding reel; accord 
ingly, the thread can pass downward from the 
unsupported end of each reel to the supported 
end of the succeeding reel. In such an arrange 

actually employed in the 

ment, not only are the reels readily accessible 

35 

for Operating purposes but the thread can pass 
directly from reel to reel without undergoing 
detrimental bending or guide stresses. 

In the apparatus illustrated, a plurality of such 
descending series of reels is disposed on each side 
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of a common longitudinally extending coagulat 
ing trough 4. As shown in Figure 1, the banks 
of reels, when viewed in transverse cross section, 
resemble an inverted V. Corresponding reels of 
all downwardly extending series on each side of 
the machine are disposed in rows extending 
lengthwise of the machine, which makes possible 
the supply and removal of processing liquids by 
means of common longitudinally extending con 
duits on each side of the apparatus. It also pro 
vides various other practical advantages, such as 
construction economies. - 

After being withdrawn from the coagulating 
bath, each thread is advanced from the sup 
ported to the unsupported end of one of the reels 
8, being discharged from the reel beyond the 
lateral edge of trough 4. In the illustrated em 
bodiment of the invention, no processing liquid 



2 
is applied to the thread on reel 8; instead, a 
period for furthering the coagulation of the 
thread is provided by storing a relatively long 
length of thread on said reel before the thread 
is subjected to processing liquid on Succeeding 
reels 9 to 2, inclusive. As the thread passes 
from reel 8 to the supported end of reel 9, it 
proceeds vertically downward through a channel 
4 associated with the longitudinally extend 

side of coagulating trough 4. 
On the reels Subsequent to reel 8, liquid is ap 

plied to the thread by means of a reagent tube 
5 communicating with a conduit 6 which ex 

tends longitudinally of the machine. Said con 
duit 6 supplies all corresponding processing 
reels on one side of the apparatus. A longitudi 
nally extending collecting trough 7 which com 
municates. With the Sewer or With Suitable recir 
culation means extends lengthwise of the ma 
chine. beneath each Such horizontal Series of 
reels. In the embodiment of the invention illus 
trated, conduits 6 for reels 0 to 2, inclusive, 
are formed integrally with the collecting troughs 

above Such reels. 
It is desirable that each of the reels on which 

liquid is applied to the thread shall be so op 
erated that a film of processing liquid extending 
entirely around and for substantially the length 
of its thread-bearing periphery is formed upon 
the reel. In the illustrated apparatus, the turns 
of thread on each of reels 9 to 2, inclusive, are 
spaced sufficiently close together to permit the 
processing liquid which is applied to the thread 
to form such a film. The reel is preferably ro 
tated at a speed such that the centrifugal force 
which is developed helps to maintain the film. 
Liquid is applied to the unsupported end of the 
reel, which is elevated slightly above the sup 
ported end so that countercurrent flow is ob 
tained: Under such conditions, the formation 
upon the reel of the film of processing liquid is 
promoted. 
As previously mentioned, each thread is 

formed by extrusion of viscose into a bath con 
taining dilute Sulfuric acid, after which it is 
stored on reel 8 in order to permit coagulation 
of the thread to proceed. Thereafter, the thread 
is subjected on reel 9 to a somewhat more dilute 
sulfuric acid solution, preferably heated, and on 
reel 0 to a still more dilute sulfuric acid solu 
tion. The latter need not necessarily be heated, 
but can advantageously be heated to a tempera 
ture somewhat lower than that of the liquid ap 
plied on reel 9. Preferably, the acidity of the 
liquid applied on reel to is so low that it does 
not cause deleterious effects when the thread is 
subsequently subjected on reel to an alkaline 
desulfurizing medium such as dilute sodium sul 
fide. 
after Which it may be subjected to other process 
ing operations on Subsequent reels. . 

In Figure 3 is shown the coagulating liquid 
circulation system employed in Connection with 
the illustrated apparatus. 
In such system, coagulating liquid is pumped 

through pipe f8 to a header box 9 disposed 
above the level of the coagulating liquid in 
trough 4. From header box 19, which is pro 
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The thread may be washed on reel 2, 
60 

vided with an emergency Overflow pipe 2, the 
coagulating liquid flows into the coagulating 
trough 4 through pipes 22 extending longitu 
dinally of the trough (Figure 1). The coagul 
lating liquid is drained from said trough 4 
through a plurality of upright pipes 23 COm 

70 

2,309,072 
pipes 23 are disposed at spaced intervals length 
Wise of the trough: The inlets to such pipes 23 
are disposed at a predetermined distance above 
the bottom of trough 4 in order to maintain the 
coagulating bath 3 at the desired level. 
The coagulating liquid draining from trough 

4 through pipes 23 and 24 passes to make-up 
tank 25, but only after a portion of the circu 
lating coagulating liquid has been bled off from 
the System through pipe 26 in order to maintain 
the volume of liquid in the system constant. 
The reagents needed to rejuvenate the coagul 

lating liquid are added in make-up tank 25. 
Thus Sulfuric acid from tank 27 may be added 
through pipe 28, water, if needed, from tank 29 
through pipe 3 f, and zinc sulfate from tank 32 
through pipe 33. Provision may also be made 
for adding sodium sulfate, if required. The re 
plenished liquid is shown as passing through 
Conduit 34 into a storage tank 35 in which a 
Substantial part of the impurities present in the 
coagulating bath agglomerate to form a sludge 
readily separable from the coagulating liquid. 
Coagulating liquid which is relatively free from 

Sludge Overflows a partition 36 in said tank into 
a compartment 37 in which an oleaginous ma 
terial Such as mineral oil emulsified in water by 
means of a suitable emulsifying agent, such as 
a sodium salt of a Sulfonated higher hydrocar 
bon, is added to and mixed with the coagulating 
liquid. The purpose of adding the emulsified 
mineral oil, as from tank 38, is to render in 
nocuous the relatively large quantity of insoluble 
impurities in the coagulating liquid; e. g., the 
Sulfur formed in the regeneration reaction, and 
also to make possible the removal of such im 
purities from the coagulating liquid by forming 

...the sludge to which reference has been made. 
The liquid in Compartment 37 is forced by pump 
39 through pipe f8 into coagulating trough 4, 
as indicated above. 
In order to obviate the necessity of adding 

SOdium sulfate to the System, Some of the co 
agulating liquid is concentrated by passing it 
through an evaporator. To that end, a coagul 
lating liquid evaporator 40 of the usual type is 
employed, its inlet being connected through pipe 
4 with supply pipe f8. Its outlet is connected 
through pipe 42 with discharge pipe. 24 from 
the coagulating trough 4. By means of such a 
system, a portion of the water in the coagulating 
liquid can be continuously removed; conse 
quently, the concentration of acid, sodium sul 
fate, and other desired substances in the portion 
Of the coagulating liquid returned to the System 
from the evaporator can be increased SO as to 
maintain. Without additions the desired concen 
tration of Sodium Sulfate in the circulating co 
agulating liquid. 
The circulation System for the coagulated 

liquid itself forms no part of the present in 
vention, being claimed in copending application 
Serial No. 348,232, filed July 29, 1940, by Hayden 
B. Kline et al. 
The system for circulating the liquid to which 

the thread is Subjected on reel 9 is shown dia 
grammatically in Figure 4. In Said System, liquid 
is forced upward by means of pump 44 from 
storage tank 43 through pipe 45 to a headerbox 
46. Said header box is so constructed that the 
liquid level therein is maintained at a predeter 
mined distance above the discharge Orifices of 
the reagent tubes 5 for the reels 9 disposed 

municating with a common drain pipe 24 which 75 
On both sides of the apparatus, thus insuring a 
predetermined uniform discharge of liquid 
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through each of reagent tubes 5. More liquid 
is supplied through pipe 45 than passes from 
header box 46 through pipe 47 and conduits 6: 
The excess passes out through overflow pipe 48. 
The overflow passed through pipe 48 and the 
liquid collected in troughs 7 beneath reels 9 
and removed by means of pipe 49 are inter 
mingled and passed to make-up tank 50, from 
which the mixture passes through pipe 5 to 
storage tank 43. 
In the apparatus illustrated in the drawings, 

only chemicals not present in the coagulating bath 
need be added to the system. The amount of sul 
furic acid, sodium sulfate and zinc sulfate carried 
over by the thread from the coagulating bath is 
more than sufficient to maintain the desired con 
centration of these substances in the processing 
liquid employed on reels 9. In time, they tend to 
build up to a concentration considerably greater 
than that desired; accordingly, a portion of the 
processing liquid is continuously bled from the 
system through pipe 52. For reasons of economy, 
the liquid so bled off isliquid to which no new addi 
tions have been made. To that end, pipe 52 con 
municates with a first compartment 53 in make 
up tank 50 containing only contaminated liquid 
passing to it from reels 9. 

In order to replace the volume of liquid Sobled 
off from the system, fresh water is added to make 
up tank 50 through pipe 54 from any Suitable 
source, such as tank 5.5. Said pipe 54 discharges 
into a second compartment 56 in make-up tank 
50 in such manner that it does not intermix with 
the liquid bled off from the system. In this man 
ner, both the acid concentration and the quantity 
of liquid in the system are maintained at the de 

10 

20 

sired amount. At the same time, the quantity of 
sodium sulfate in the liquid is maintained at the 
optimum value, which, as will appear hereinafter, 
is approximately 5%. 40 

In the preferred embodiment of the invention, a 
soluble oil; e.g., a sodium or potassium Salt of a 
sulfonated hydrocarbon, such as Twitchell oil, is 
added to the circulation' system for reasons later 
to be indicated. Such oil is supplied from tank 
51 through pipe. 58, which also discharges into 
compartment 56. In order to obtain an efficient 
dissemination of the oil in the circulating liquid, 
means are provided for mixing the soluble oil and 
the water supplied to the system in a container 
59 in make-up tank 50 from which the mixed 
liquid overflows into compartment - 56. Prefer 
ably, the water added in container 59 is hot water. 

Ordinarily, a thorough intermixing of the Solu 
ble oil and the added water occurs before and as 
the mixture passes from container 59 into.com partment 56 of make-up tank 50. The liquid 
overflowing from compartment 56 into still a third 
compartment 6 of make-up tank 50, from which 
latter compartment the liquid passes through pipe 60 
5 to storage tank 43, creates sufficient turbulence 
to complete, if necessary, the mixing of the oil 
with the processing liquid. In addition to the 
heat supplied by water added as above described, 
means may be provided to heat the liquid to main 
tain it at the desired elevated temperature. Thus 
steam or hot-water pipes 62 are disposed in stor 
age tank 43, but could, if desired, be located in 
compartment 56 or 6f of make-up tank 50. 
The circulation system for the processing liquid 

applied to the thread on reels 0 is similarly ar 
ranged, as is evident from Figure 5. The liquid is 
supplied by means of a pump 63 from storage tank 
64 through pipe 65 to a header box 66. From said 
header box, the processing liquid passes through 75 

3 
pipe 67 to conduits 6 supplying reagent distribu 
tors 5 for reels f O. From collecting troughs 7 
On Opposite sides of the apparatus, the collected 
processing liquid passes through pipe 68 to a 
make-up tank 69. Overflow pipe 7 by means of 
which a predetermined level of liquid is main 
tained in header box 66 also communicates with 
make-up tank 69, from which the liquid passes 
through pipe 72 back to storage tank 64. 
Apart from the materials carried by the thread 

from the preceding processing stage, no substance 
other than water is added to the circulation sys 
tem for the processing liquid applied to the thread 
on reels O. Because the amount of: acid and 
other ingredients carried over by the thread would 
in time reach a concentration much greater than 
that desired, a portion of the liquid in the system 
is bled therefrom through pipe 73. In the ar 
rangement illustrated in Figure 5, pipe 73 com 
municates with pipe 68 containing the contami 
nated liquid passing from the collecting troughs 
fT beneath reels fo, wherefore only the contami 
nated liquid is . Withdrawn from the ... system. 
Fresh water, the only other substance added to 
the circulating liquid, is added to the system to 
dilute the acid and to replace the liquid removed, 
the water being supplied to make-up tank 69 
through pipe 75 from a suitable source such as 
tank 76. The water added to the system may be 
preheated, but if desired the liquid in the sys 
tem may be heated by hot water or steam coils 77 
disposed in storage tank 64. , t 
The desulfurizing liquid applied to the thread 

on the reel f, as well as other processing liquids. 
applied on succeeding reels, may be similarly re 
circulated by systems including means for bleed 
ing off contaminated liquids and adding fresh re 
agentS. v . . . 

In the operation of the illustrative apparatus 
herein described, viscose is extruded into a co 
agulating bath containing by Weight approxi 
mately 10.75% sulfuric acid, approximately 20% 
sodium sulfate, approximately 0.37% zinc in the 
form of zinc sulfate, and from 0.6 to 0.9% emulsi 
fied mineral oil, the bath in the vicinity of the 
spinnerets being maintained at a temperature of 
approximately 45° C. Threads of 150 denier, 40 
filaments, are formed by extrusion of the viscose 
through the spinnerets, each such thread being 
drawn upward by a correspondingly disposed reel 
8 located above the coagulating bath. Such reel, 
which is so constructed that it advances the 
thread lengthwise thereof for a distance of 4 
inches in a helix 5 inches in diameter having 
11 turns to the inch, rotates at a speed of 154 
R. P. M. 
From reel 8, the thread is passed downward 

to succeeding reel 9, which is 5 inches in diam 
eter but which rotates at a speed of 69 R. P. M. 
This increase in peripheral speed imparts a 
stretch-of approximately i0% to the thread be 
tween reels 8 and 9. The thread is stored on 
reel 9 in a helix about 4 inches long having 19 
turns per inch. The liquid applied to the thread 
on the reel contains approximately 2.5% sul 
furic acid, approximately 5% of sodium Sulfate, 
approximately .07% of zinc as zinc sulfate, and 
about .5% of Twitchell oil, which is composed of 
about 10% to 15% sulfonated mineral oil mixed 
with plain mineral oil. The liquid is applied 
at a rate of 340 cc. per minute to the thread on 
each reel 9, being applied at a temperature of 
about 60° C. 
The processing liquid for reels 9 is recircu 

lated by the system shown in Figure 4. The 



4. 
only liquids added to the circulation system are 
E, S. water and Twitchell oil, which is added 
at the rate of 4 grams per thread per hour. The 
remainder of the ingredients in the liquid are 
supplied from the liquid carried by the thread 
passing from the coagulating bath into the treat 
ing stage comprising reel 9, wherefore they have 
substantially the same proportions with respect 
to each other as they have in the coagulating 
bath. The processing liquid applied to the thread 
in this manner serves to harden it preparatory 
to the performance of subsequent processing 
operations. On it. 
P thread then passes to reel 0, which is 

a 5-inch reel rotating at the same speed as 
preceding reel 9. The turns of thread on this 
reel are disposed in a helix the pitch of which 
is 23 turns per inch. Processing liquid contain 
ing from 0.15% to .025% of sulfuric acid, from 
.03% to .05% of sodium sulfate, traces of zinc 
in the form of zinc sulfate, and small quanti 
ties of Twitchell oil is applied to the thread On 
reels O. The ingredients other than Water are 
present in substantially the same ratio as in the 
liquid applied to the thread on reel 9, since such 
ingredients are carried over by the thread. On 
reels 0, the liquid is applied to the thread at 
the rate of 240 cc. per minute at a tempera 

e of 30° C. - 
tugs, reel a desulfurizing medium consisting 
of a dilute alkaline solution of sodium sulfide 
is applied to the thread, the reel being of the 

2,309,072 
the thread stored on reel 8 is thoroughly wet 
with Coagulating liquid. 

5 

O 

5 
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same dimensions, rotating at the same speed, . 
and advancing the thread in a helix of substan 
tially the same pitch as in reel fo. The solution 
contains from .3% to .5% sodium. Sulfide, and, 
for the purpose of stabilizing the solution, about 
.05% sodium hydroxide. It is applied to the 
thread on the reel at a temperature of approxi 
mately 50° C. at a rate of 240 cc. per minute. 
The above-described system of processing pos 

sesses numerous unusual advantages, particut 
larly in the manufacture of viscose artificial silk 
thread by a continuous process. 
In the manufacture of Such thread, regenera 

tion of the cellulose content of viscose does not 
occur instantaneously. Apparently the viscose 
first solidifies without undergoing complete 
chemical reaction; that is, the material of which 
-the-thread is first constituted is in part a solidi 
fied form of cellulose xanthate. Thereafter the 
cellulose of which the thread is ultimately 
formed is regenerated, the Sodium of the Sodium 
cellulose xanthate of the viscose forming sodium 
sulfate by reaction with the sulfuric acid and 
the sulfur going into such by-products as carbon 
disulfide, hydrogen sulfide, and elemental sul 
fur. The entire reaction requires an appreciable 
time for its completion: Of the two effects, the 
solidification proceeds rapidly but regeneration 
more slowly, probably because it must proceed 
from the exterior to the interior of each-fila 
ment. w 

In the illustrated embodiment of the inven 
tion, the indicated substantially vertical with 
drawal of the thread from the coagulating bath 
by means of reel 8 causes a column of coagulat 
ing liquid to adhere to and to rise with the 
thread. In effect, this adds considerably to the 
immersion length of the thread in the coagulat 
ing bath, which length is approximately 15 
inches. The liquid is largely, but not entirely, 
stripped from the thread by guide 78, sufficient 

In the thread starting on reel 8, the cellulose 
content is apparently only incompletely regener 
ated, but because of the presence of the liquid 
carried up by the thread, regeneration proceeds 
on the reel. The thread is stored on the reel for 
a period long enough to permit further regenera 
tion to take place; in addition, a decided change 
in the color of the thread from dark to light 
yellow occurs while the thread is stored on the 
reel Regeneration of the thread, although occur 
ring in considerable measure, is apparently not 
Ompleted on reel 8: As a result, the thread by 
the time it leaves the reel is probably fully solidi 
fied but not completely regenerated. 
As it passes downward to Sticceeding reel 9, the 

thread is stretched by any desired anolint, with 
in reasonable limits, while still in a more or less 
plastic condition. Conveniently, such stretch 
may be of the order of about 10 percent. In the 
apparatus illustrated, such stretch is COpara 
tively gradual in that it takes place in a length 
of thread passing through air for a distance of 
Several feet. In the illustrated embodiment of the 
invention, this length of thread; viz., the distance 
from reel 8 to reel 9, is between six and Seven 
feet. Gradual stretching of the thread in this 
manner i. e., after it is substantially Completely 
Solidified, while it is at least partly and prefer 
ably more than one-half regenerated, but before 
it is regenerated completely and under conditions 
Such that the stretch cannot Carry back to the 
extremely soft thread issuing from the Spinneret, 
has been found to be particularly advantageous. 
Among other things, such Stretching consider 

ably increases the tensile strength of the thread 
Without, however, substantially increasing the 
tendency of the thread to shrink upon drying. 
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This is probably due to the fact that the stretch 
ing of the thread is performed a sufficient length 
of time after extrusion to permit the miceir 
stricture of the cellulose to form but beforea Sufficient length of time has elapsed to permit 
the thread to harden to an extent such that 
Prent orientation of the micelles cannot be effected. 
J. Although the thread starting on reel 9 is be 
lieved to be completely Solidified, its cellulose con 
tent is, as indicated, but incompletely regener 
ated. Subjecting the incompletely regenerated 
thread to the action of a hot dilute acid on reel 
9 results in substantial Completion of the regener 
ation of the cellulose on this reel, permanently 
Setting the stretch in the thread; that is, such 
thread will, upon being rewet after having been 
gried, shrink much less than thread Which has 
been stretched after having been Completely re 
generated. 
Because regeneration of the cellulose is sub 

stantially, if not entirely, completed on reel 9, 
Sulfur and other substances formed as by-prod 
acts of the regeneration reaction tend to deposit 

the form of hard incrustations on said reel. 
Such incrustations have been found to damage 
the thread, principally by breaking the filaments 
thereof. The addition of a suitable oily material 
has been found to inhibit the deposition of such 

O 

liquid being carried beyond said guide so that is 

incrustations on the reel. Such oily material can 
advantageously be added in the treating liquid 
applied to the thread on reel 9. 
For this reason, the liquid applied to the thread 

or feel 9 contains, as explained above, a suitable 
soluble oily material such as one of the metal salts 
of a sulfonated hydrocarbon; e.g., Twitchelo. 
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Where such a material is used, the processing 
liquid applied to the thread on the reel washes 
away the by-products, such as sulfur, produced 
as a result of the regeneration reaction. More 
Over, the added material serves to lubricate the 
thread and thereby reduce friction of the thread 
not only on reel 9 but also on succeeding reels. 
A suitable soluble sulfonated hydrocarbon such 

as Twitchell oil serves to reduce the surface ten 
sion of the liquid in which it is dissolved, where 
fore the formation of the previously mentioned 
film of processing liquid between adjacent turns 
of thread on reel 9 is facilitated. The thread 
turns may, therefore, be considerably more widely 
spaced on reel 9 than on other reels without con 
comitant disruption of the film. This is advan 
tageous because a wider spacing of the thread 

O 

5 

turns is needed on reel 9 in consequence of the 
incomplete regeneration, and hence larger diam 
eters, of the thread filaments. Moreover, reduc 
tion of the surface tension of the processing liquid 
reduces the surface tension of the film between 
the bars of the reel which are retracted during 
the thread advancing operation and the turns of 
thread on the reel, thus preventing breakage of 
the film and hence breakage of the thread fla 
ment. 
The primary purpose of employing the acidic 

processing liquid applied to the thread on reel O 
is to Wash the thread before it is desulfurized. 
However, maintenance in a mildly acid state of 
the liquid applied to the thread on reel to is ad 
vantageous in that it tends to prevent the forma 

20 
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tion of insoluble zinc deposits in such liquid and 
on the thread, doing so by maintaining the zinc 
in the form of relatively soluble salts which are 
readily removed by the Washing operation. The 
degree of acidity is preferably so slight as not to 
cause difficulty in the succeeding alkaline desul 
furizing stage. 
The examples of thread processing conditions 

35 
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given above are purely illustrative and may be 
modified considerably, although the described 
conditions are preferred for the indicated kind 
and size of thread. . 

In the case of the liquid employed as the coagul 
lant in coagulating bath 3, not only the concen 

45 

S 
of approximately .5% has been found to give ef 
cent results with maximum economy. 
The remarks made above in connection with 

the processing of the thread on reel 9 apply with 
equal force to the processing of the thread on the 
Succeeding reel O. Thus the temperature of the 
liquid applied on such reel may vary considera 
bly, as from 20° C. to 60° C. The acid concen 
tration in the liquid applied to the thread on 
this reel may vary from .015% to as high as .5% 
or more, the upper limit being in general deter 
mined by the possibility of formation of unde 
sirable precipitates if the thread is subjected to 
an alkaline treatment in the. Succeeding stage. 
Other modifications may be made in the proc 

essing conditions and sequence of processing op 
erations, as well as in the apparatus illustrated, 
without departing from the spirit of the inven 
tion. For example, while a stretch of about 10% 
has been indicated as being imparted to the 
thread between reels 8 and 9, either a greater or 
lesser stretch or even none at all, may be im 
parted to the thread. Further, while the illus 
trated examples have been discussed in connec 
tion with the supplying of treating ingredients 
to later treating stages by a liquid carried by the 
thread from earlier treating stages, it is appar 
ent that under suitable circumstances and in 
connection with certain aspects of the present 
invention, such treating ingredients may be sup 
plied from other sources in addition to or in sub 
stitution for the treating ingredients supplied by 
carried-over liquid. The present invention may 
also be applied to the manufacture of other kinds 
of thread and even to the manufacture of thread 
by discontinuous methods. . ... ' 
It is intended that the patent shall cover, by 

Suitable expression in the appended claims, 
whatever features of patentable novelty reside in 
the invention. 
What is claimed is: 
1. A continuous process of manufacturing 

multiple filament viscose artificial silk thread 
comprising the sequentially performed steps of 
forming the thread by extruding viscose into a 
coagulating bath having an acid concentration 
substantially maintained at a predetermined 

tration but also the temperature of the coagulat 
ing bath may vary considerably from that indi 
cated, as from approximately 8% to approxi 
mately 14% in the concentration of the acid and 
from 30° C. to 50° C. in temperature. Under 

50 

value between 8% and 14%; stretching the in 
completely regenerated thread by an amount of 
the Order of 10%; subjecting the thread to the 
action of a first processing liquid characterized by 
an acid concentration substantially maintained 

some circumstances, the coagulating bath need 
not be heated at all. With changes in acid con 
centration, appropriate changes should be made 
in the concentrations of the other ingredients in 
the coagulating bath; i.e., the sodium sulfate and 
zinc sulfate, all as well understood in the art. 

In the case of the processing liquid applied to 
the thread on reel 9, the acid concentration may 
range from 1% to 5% and the temperature from 
50 C. to 80 C., although these are not limitative. 
In general, it is found that the use of a high 
temperature will permit the use of lower acid con 
centrations. The concentrations of the other con 
stituents of the liquid applied to the thread on 
this reel should be varied with the acid concen 
tration. If, however, the liquid carried over by 
the thread supplies all of such constituents, the 
proportions will naturally be very nearly the same 
as those in the liquid carried over from the co 
agulating bath. 
The amount of any 10-15% base Twitchell oil 

which it may be desired to add may vary from 
.3% to 1% or more, although a concentration 
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termined value between 0.015% 

60 
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at a predetermined value between 1% and 5%; 
Subjecting the thread to the action of a second 
processing liquid characterized by an acid con 
centration substantially maintained at a prede 

and 0.5%; and 
drying the thread. 

2. A continuous process of manufacturing mull 
tiple filament viscose artificial silk thread com 
prising the sequentially performed steps of form 
ing the thread by extruding viscose into a co 
agulating bathhaving an acid concentration sub 
startially maintained at a predetermined value 
between 8% and 14%; stretching the incomplete 
ly regenerated thread; subjecting the thread to 
the action of a first processing liquid character 
ized by an acid concentration substantially main 
tained at a predetermined value between 1% and 
5%; subjecting the thread to the action of a sec 
Ond processing liquid characterized by an acid 
concentration substantially maintained at a pre 
determined value between 0.015% and 0.5%; and 
drying the thread, 

3. A continuous process of manufacturing mul 

  



6 
tiple flament viscose artificial silk thread Com 
prising the sequentially performed steps of form 
ing the thread by extruding viscose into a coag 
ulating bath at a temperature between 30 and 
50° C. having an acid concentration substantial 
ly maintained at a predetermined value between 
8%, and 14%; subjecting the thread to the action 
of a first processing liquid at a temperature be 
tween 50° and 80° C. characterized by an acid 
concentration substantially maintained at a pre 
determined value between 1% and 5%; Subject 
ing the thread to the action of a second process 
ing liquid at a temperature between 20 and 60' 
C. characterized by an acid concentration Sub 
stantially maintained at a predetermined value 
between 0.015% and 0.5%; and drying the thread. 

4. A continuous process of manufacturing 
multiple flament viscose artificial silk thread 
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2,309,072 
comprising the sequentially performed steps of 
forming the thread by extruding viscose into a 
coagulating bath having an acid concentration 
Substantially maintained at a predetermined 
value between 8% and 14%; stretching the in 
completely regenerated thread by an amount of 
the order of 0%; Subjecting the thread to the 
action of a first processing liquid at a tempera 
ture between 50° and 80° C. characterized by an 
acid concentration substantially maintained at 
a predetermined value between 1% and 5%; sub 
jecting the thread to the action of a second proc 
essing liquid at a temperature between 20 and 
60° C. characterized by an acid concentration 
Substantially maintained at a predetermined 
S.between 0.015% and 0.5%; and drying the 

e 
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