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This invention relates to the production of 
high tenacity artificial flamentary yarns and 
cord from regenerated cellulose by the viscose 
proceSS, and has as its object an improved ap 
paratus adapted to produce yarns and cords hav 
ing increased flexing life. This application is a 
division of our application Serial No. 61,542, filed 
November 23, 1948. 

in accordance with the present invention, it 
has been found that improved regenerated cellu 
lose yarns and cords having high tenacity and 
long flexing life can be obtained by spinning a 
viscose having a temperature of at least 30° C. 
into a regenerating coagulating bath having a 
temperature of 40 to 75° C. or higher, stretching 
the partially regenerated filaments between 40 
and 80%, washing out the acid while completing 
the regeneration of the filaments, relaxing, dry 
ing, and collecting by Winding and/or twisting. 
The Viscose to be spun proceeds from the 

ripening and filtering equipment which is usually 
disposed in a separate room, commonly in a base 
ment Where a low room temperature from 18 to 
22° C. may be maintained. As such viscose pro 
ceeds through the lines to the spinning machine 
in the Spinning rooms, it may absorb some heat 
and rise to a temperature of 25 to 28° C. by the 
time it reaches the spinnerets of the machine. 
In order to raise the temperature into the range 
of at least 30° C., means is provided for heating 
a portion of the line through Which the viscose 
paSSes On its Way to the Spinnerets. While the 
heating means could be applied to a common 
System for feeding a number of machines in the 
Spinning room, or to the header associated with 
each Spinning machine, it is preferred for reasons 
Stated hereinafter to provide a system of heating 
the individual Supply lines leading to the spin 
nerets. For example, electric heating coils, high 
frequency electrostatic heating devices, or heat 
ing baths may be applied to the viscose lines. 
The individual Supply line or rounder may com 
prise a tortuous channel made by bending a por 
tion of its length into the form of a helical coil, 
and this rounder may be submerged in the spin 
ning bath to derive its heat from such bath or it 
may be submerged in some other liquid bath 
having a Sufficiently high temperature to heat, 
the viscose to the proper temperature. When 
a hot aqueous liquid (at 60 to 100° C.) is used 
for treating the yarns before, after, or during 
stretching, the hot liquid can be circulated 
through the yarn-treating stage and the viscose 
heating stage in succession in either order. 

It has been found that it is necessary not only 
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to have the viscose at a proper temperature but 
also to relax the filainents in an arount of the 
order of 3 to 10% after stretching and before 
or during drying in order to obtain a combina 
tion of a high tenacity and exceptionally long 
flexing life. 

Before drying the yarn and after it has been 
rendered acid-free, a soft finish may be obtained 
by the application of sodium oleate, polyvinyl 
alcohol, ethylene oxide, rinodified sorbitan di 
palmitate, or compositions containing such in 
gredients in Suitable proportions. If desired, de 
sulfurization, bleaching, and such procedures. 
may be applied with appropriate intermediate 
washes. Such treatments should precede the 
application of a Softener When Such Softener is 
desired to be applied to the product. Depending 
upon the use to which the yarn obtained is in 
tended to be put, it may be collected with or 
without twist. When it is desired to produce 
tire cord from such yarn, it is generally pre 
ferred to collect the individual yarns with a pre 
determined amount of twist So that a subsequent 
doubling operation may serve to combine the 
desired number of individual plies in the final 
cord With the proper twist in the plies and the 
cord respectively. 

In the following examples, the relative fatigue 
rating or flexing life is determined on the flexing 
machine of the U. S. Rubber Company, in which 
a number of the cords are assembled in parallel 
relationship into a ribbon or band 30 inches long 
and the ribbon thus obtained is secured at the 
Opposite end within two jaws, the upper of which 
is reciprocated A2 inch from the initial setting 
With the bands taut at a frequency of 500 per 
minute. A tension device on the lower jaw takes 
Up any slack developed because of permanent 
elongation during the test. This flexing is carried 
out at a temperature of about 120° F. 
The Viscose employed may have from 6 to 8%, 

cellulose, (which may be wood, cotton, linters, or 
any mixture thereof, preferably from 50 to 100%, 
cotton) 6 to 8% caustic, and 30 to 40% carbon 
disulfide based on the cellulose in the viscose. 
The Salt test may be from 3 to 6 and the ball 
fall viscosity before heating may be from 40 to 
200 seconds, 
The Spinning bath may contain from 7 to 12% 

Sulfuric acid, 15 to 25% sodium sulfate, and from 
1 to 10% of the sulfate of zinc, magnesium, or 
iron, or a mixture of the latter sulfates. 
The viscose preferably should have a tempera 

ture of 45 C. to 60° C. and the bath a temperature 
of 50 to 65 C. En the preferred instance the 
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difference in temperature between the viscose 
and spinning bath is not over 10 C. and the 
optimum difference is about 0° C. to 5 C. 
The drawing illustrates a preferred embodi 

ment of equipment in accordance with the ples 
ent invention. As shown, the single figure repre 
sents a schematic view in perspective With parts 
in Section. 
As shown, the viscose is fed to the machine 

through a header 3 to which there are connected 
a number of branch outlets a connected to the 
individual spinning pumps 5 of positive displace 
ment type, such as ordinary gear pumps. The 
discharge lines S from the individual pumps 5 
lead to a candle filter 7 through a SWivel joint 
a which allows swinging of the candle filter 
and rounder 8 in a counterclockwise direction as 
viewed in the figure, to remove the Spinneret 9 
out of the coagulating bath contained within the 
receptacle 0, which may be a trough extending 2 
the length of the machine or individual recep 
tacles, one for each spinneret. A feed pipe 
serves to supply the coagulating bath to the re 
ceptacle G and an overflow pipe 2 displaced 
from i? longitudinally of the machine Serves to 
control the level of the bath in the trough it 
and assures circulation of the bath past the 
spinneret or spinneretS 9. 
A receptacle 3 is provided alongside recep 

tacle it and may be insulated therefrom by a layer 
24 of material of low heat-conductivity. Tike G., 
the receptacle 3 may be individual for each 
rounder or it may be a trough running the lengtin 
of the machine. An overflow pipe 5 is provided 
for controlling the level of heated liquid in the 
container 3. The rounder 8 is formed With a 
portion 8a thereof in the form of a helical coil 
to provide for heat transfer from the bath in 
container 3 to the viscose in the rounder 8 be 
fore it is fed to the spinneret 9. 

Filaments passing from the coagulating bath 
in the receptacle G proceed upwardly to a 
thread-advancing device which may comprise a 
pair of canted rotors 6 and 7 about which a 
predetermined number of wraps of the yarn are : 
wound to provide further regeneration prior to 
stretching. The yarn leaves the upper rotor is 
and passes through container 8 for a hot 
aqueous liquid continuously supplied thereto 
from a pipe 9. The aqueous medium may be 
hot water, hot dilute acids or salts, and may for 
example contain from 1 to 5% sulfuric acid, 1 to 
3% sodium sulfate, and is to 1/2% of zinc Sul 
fate. As shown, the overflow pipe 2 in the con 
tainer 8 discharges into the container i3 for 
heating the viscose in the tortuous channel 8d. 
A thread-advancing reel or equivalent thread 
advancing device 2 rotates at a peripheral Speed 
from 40 to 80% higher than the peripheral Speed 
of rotors S and 7, to provide the stretch needed 
at this stage. On the reel 2, a Washing liquid, 
such as cold or hot water, cold or hot dilute acid 
or salt solutions, such as a Solution containing 
from 0.1 to 0.5% sulfuric acid, is Supplied from a 
spray or shower head 22, and additional Wash 
water may be sprayed on the reel by Spraying 
head 22a, and the yarn departing from reel 2 
passes under a pulley or rotor 23 immersed in a 
bath of a soft finish in a container 24 and then 
it proceeds around a thread-advancing device for 
drying comprising a pair of rotors 25 and 26 
which are driven at a peripheral Speed at the 
yarn-receiving portion somewhat less than the 
peripheral speed of discharge from reel 2. The 
surfaces of the rotors 25 and 26 may have in 
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4. 
termediate tapered portions 2 and 28 respec 
tively to allow further shrinkage of the thread 
during the drying as it reaches this portion of 
the device. This taper may amount to 3 to 10%. 
If all of the Shrinkage is carried out on the 
tapered portion of the rotors 25 and 26, their 
peripheral speed at the yarn-receiving end may 
be the same as the peripheral Speed of the reel 
2 and all shrinkage may be performed on the 
drums. On the other hand, the differential in 
the speed between the drums 25, 28 and reel 2 
may be sufficient to take care of all the Shrinkage 
desired, in which case the drums 25 and 26 may 
be cylindrical throughout their length. General 
ly, it is preferred to have a portion of the shrink 
age occur before the drying drums 25 and 28 are 
reached, and a portion of the shrinkage occurs 
on an intermediate portion of the dryer drum 
where the moisture content has been reduced to 
about 150% based on the weight of the yarn. 

After the yarn departs from the drums or 
otherwise heated rollers 25 and 26, it is collected 
by winding or by winding and twisting at 29. 

Eacample I 

A viscose containing 7.8% cellulose, 6.6% 
caustic, 36% carbon disulfide (CS2 based on the 
alpha, cellulose content of the pulp) and hav 
ing a Salt point of 5 as determined with sodium 
chloride was spun into a bath containing 10% 
Sulfuric acid, 4.5% zinc sulfate and 21% sodium 
Sulfate at 50° C. to produce a 1650 denier, 980 
filament yarn. The rounder comprised a 7-foot 
long stainless steel helical coil immersed in hot, 
Water at 60°C. The viscose was heated to 45° C. 
and the immersion travel of the filaments in the 
bath was 12 inches at a spinning speed of 107 
meters per minute. A 16-yard storage was used 
On the rotors 6 and 7 of the drawing and im 
mediately thereafter the yarn was stretched 65%. 
Hot Water at about 90° C. was used in trough 
8. After Washing to a neutral condition, the 

yarn passed through a soft finish and was al 
lowed to relax a total of 8%, about 5% on the 
way to the drying stage and about 3% on a 
tapered portion of the drying druins. The yarn 
produced had a dry tenacity of 3.63 grams per 
denier, a dry elongation of 11.9%, a wet tenacity 
of 2.28 grams per denier, a wet elongation of 
22.0% and a fatigue rating of 135. 
The same viscose spun into the same bath and 

under the same conditions, except that the 
ViscOSe Was not heated but had a temperature 
of 270° C. as it issued from the spinneret, yield 
ed a yarn having a dry tenacity of 3.65 grams 
per denier, a dry elongation of 10.8%, a wet 
tenacity of 2.21 grams per denier, a wet elonga 
tion of 20.7, and a fatigue rating of 114. When 
this Same procedure is carried out without re 
laxation and without heating of the viscose, a 
fatigue rating of 47 to 60 is generally obtained. 

Eacample 

Wiscose was Spun under the sane conditions 
as in Example I and was heated to a tempera 
ture of 45 C., except that the storage on the 
rotors 6 and 7 was reduced to 2 yards. The 
resulting yarn had a dry tenacity of 3.43 grams 
per denier, a dry elongation of 12.8% a wet 
tenacity of 2.21, a Wet elongation of 20.5, and a 
fatigue rating of 180. This shows the great in 
provement obtainable by stretching filaments in 
a leSS completely regenerated condition. 
The following table lists additional examples 

using the same conditions as Example II except 
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the shrinkage or relaxation on the Way to the 
drying stage was reduced to 4% and the tem 
perature was varied as indicated. 

Wiscose PE. Dr y Ext. Example Teap, Denier Tie, Percent 

6 
ments comprising a container for a coagulating 
bath, a second container adjacent the first, a 
conduit system pivotally mounted on an axis 

Wet Wet Ext. Fatigue 
s Tie, Fercent." Rating 

A comparison of the results shown in the pre 
ceding illustrative examples shows the excep 
tionally good flexing life and how this has been 
increased by the present invention without any 
sacrifice in the tenacity of the yarn. In general, 
it has been found that the heating of the WiscOSe 
just before spinning gets rid of so-called “native' 
cellulose, so that a more uniform filament is ob 
tained. Apparently this reduction or complete 
elimination of native cellulose renders the Sub 
stance of the filament more amenable to the 
subsequent processes of stretching and relaxa- . 
tion so that the final product has remarkably in 
proved flexing life without any decrease in 
tenacity. The reason for such improvement is 
not clearly understood, but it is clear that 
stretching should be performed on the filaments 
while still undergoing regeneration, and pref 
erably before the regeneration has been 4 to 
A completed. 
The product of the present invention can be 

used for the production of flament yarns or 
staple fiber yarns where high tenacity regen 
erated cellulose filaments or fibers are desired. 
It is particularly advantageous in the produc 
tion of cords used for reinforcing rubber goods, 
such as tires, belts, and the like. 

It is to be understood that changes and Waria 
tions may be made without departing from the 
spirit and scope of the present invention, as 
defined in the appended claims. 
We claim 
1. An apparatus for spinning artificial fila 
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outside the containers comprising a pipe have 
ing a portion thereof formed into a tortuous conve 
figuration, a spinneret on a terminal portion of 
the pipe aWay from the axis, said tortuous por 
tion and spinneret being offset laterally in the 
same direction from other parts of the pipe 
whereby swinging of the pipe in one direction 
introduces the spinneret into the first container 
and the tortuous portion in the Second container, 
and swinging in the other direction removes the 
spinneret and tortuous portion from the con 
tainers. 

2. Apparatus in accordance With claim 1 in 
which the tortuous configuration comprises a 
generally helical coil. 

3. Apparatus in accordance With claim COmar 
prising means for applying a hot liquid to the 
flaments outside the two containers, and means 
for directing said liquid to the second container. 

4. Apparatus in accordance With claim 3 conne 
prising means for stretching the flaments dur 
ing the application of the liquid. . 

5. Apparatus in accordance With claim 4 con 
prising means for Washing the stretched flaw 
ments, means for drying the Washed filaments, 
means for relaxing the filaments prior to com 
pletion of drying, and means for collecting the 
dried filaments. 

HOWARD D. MERON. 
HENRY J. MICDERM.O. 
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