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This invention relates to the processing of gel
regenerated cellulose yarn. It relates more par-
ticularly to the processing of the gel regenerated
cellulose yarn which possesses non-uniform phys-
ical properties throughout its length. The proc-
ess of this invention is especially useful for de-
creasing the elongation differential between the
various portions of yarn in a package of gél re-
generated cellulose yarn such as produced from
viscose by either the bobbin or bucket spinning
processes.

Viscose rayon varns, i. e., regenerated cellulose
yarns produced from viscose, are normally pro-

_duced by either of two conventional processes,
each of which operates in an intermittent rather
than a continuous manner. ,
of them, a solution of viscose is extruded through

a suitable nozzle or spinreret into a coagulating

gnd regenerating bath from which the filaments
of regenerated cellulose are withdrawn and wound
in package form by a collecting device. Accord-
ing to the Bobbin process, the yarn filaments
leaving the bath are passed to a rotating spool or
bobbin on which they are traversed and wound
into a yarp cake. According to the bucket proc-
ess, the yarn filaments leaving the bath are passed
over & suitable feed wheel and guided into a ro-
tating bucket, the filaments being laid down by
centrifugal force along the inner periphery of
the bucket while suitable traverse mechanism is
provided to form the yarn mass into an annular
cake. In each of these processes, layer upon
layer of yarh is permitted to collect either on the
bobbin or in the bucket until the accumulated
mass forms a yarn cake of suitable size for doff-
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ing and subsequent washing, purification or fin-

ishing treatment.

Recently there have been developed methods
for spinning viscose rayon yarns of high tenacity
according to which the coagulating and regen-
erating filaments are subjected to considerable
tension and. consequent stretching between the
soinneret and the collecting device. In the case
of these high tenacity yarns spun.by the bobbin
process, this stretching occurs between the sp-
neret and the take-up bobbin and the yarn is
wound on the bobbin under®the same high ten-
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sion at which it was spun. In the case of these

_high tenacity yarns spun by the hucket process,
this stretching occurs between the spinneret and
the feed wheel over which the yarn is passed
before being introduced into the rotating bucket.

- It has been found that these yarns are par-
ticularly useful for plying and twisting into strong
cords which are especially valuable as reinforc-
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ing members in rubber articles such as tires, belt-
ings and the like.

Thus far, however, considerable difficulty has
been encountered in the fabrication of rubber
tires and similar articles from these high tenacity
yarns because successive lengths of yarn taken
from @ single spinning cake show considerable
non-uniformity in their physical properties and
particularly in their elongation with a given load.
In the case of bobbin spun yarn, purified and
dried on the spinning bobbin, it is found that the
elongation of the yarn at the outside of the bob-
bin cake is from 2% % to 3% greater than that
of the yarn at the inside of the cake. In the
case of bucket spun yarn, purified and dried in
cake form, the spread in elongation between the
inside and outside of the cake is usually much
more and approaches 4% or even 5%. In the
case of this latter yarn, however, it is found that
the yarn at the inside rather than at the outside
of the spun yarn cake possesses the higher elon-
gation.

Cords serving as reinforcing members in rub-
ber articles, such as tires, are subjected to con-
siderable loads that cause them to stretch. Nat-
urally, if a cord is composed of yarns of widely.
varying elongation, the yarns with the higher
elongation will not bear their full share of the
load and the cord as a whole will not exhibit its
maximum strength. Furthermore, the fact that
such a cord doés not stretch uniformly often
causes one of the yarns in the cord to break.
This materially reduces the life of the tire or
other article of reinforced rubber in which the
cord is used. It is, therefore, highely desirable
that the yarns in a cord possess substantially
uniform physical properties, and particularly
elongation, throughout their length.

It is also desirable that the yarns possess &
low elongation under breaking loads. - Preferably,
this elongation should be of the order of 10%.
Those high tenacity viscose rayon yarns spun by .
the bobbin process possess an average elonga-
tion throughout the cake of approximately this
figure and are satisfactory in this respect. The
average elongation through the cake of those high

‘ tenacity viscose rayon yarns spun by the bucket

process, however, is of the order of 18% to 20%.
This fact, together with the non-uniform nature
of the elongation mentioned above, has made it
extremely difficult to use in this particular field
those high tenacity yarns produced by the bucket
process. S

At first glance, it is difficult to understand why
s.is difference in physical “properties, as evi-
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denced by the above-mentioned difference in

- elongation, should exist between successive
Iengths of yarn contalned in a single spinning

. cake. However, it is undoubtedly due to the fact
that the spun yarns are collected at the spinning
machine in package form as on a bobbin or in a
rotating bucket. In the case of the bobbin proc-
€55, a yarn spun at the start of the spinning op-
eration is wound directly on to the rigid surface
of the bobbin and is afforded no opportunity to
relax, As the spinning proceeds, however, the
rarn is wound upon several layers of yarns and
because of the resilience of these layers, this
newly formed yarn is afforded an opportunity to
relax. This relaxation of the yarn does not ap-
preciably affect the yarn tenacity, but does in-
crease the yarn elongation. In the case of a
bobbin cake of yarn weighing 3 pounds, the
yarn at the outside of the ecake may possess an
elongation 2% greater than that at the interior
of the cake or next to the bobbin. If now this
bobbing package having been purified and treat-
ed with a finishing solution is dried in its origi-
nal package form, it is found that because of
shrinkage of the yarn on drying, this outside yarn
is afforded a further opportunity to relax and in
this case the elongation of the yarn at the out-
side of the cake may be from 2% to 3% greater
than that at the inside of the cake.

In the case of those high tenacity viscose rayon
Yarns spun by the bucket precess, the stretching
of the coagulating and regenerating filaments
occurs between the spinneret and the feed wheel
and it is possible to accurately control all the
phases of the spinning operation up to this point.
After passing the feed wheel, however, the yarn
is permitted to relax to a considerable extent on
its way to the spinning bucket and therefore ac-
quires a fairly high elongation, as, for example,
upwards of 18% at the breaking load. If the
yarn were relaxed at this point in a uniform
manner throughout the spinning operation, it
might be expected that a final yarn possessing

~ uniform denler, elongation, tenacity and the like
would be obtained. However, the very nature of
the bucket spinning process and the after-treat-
ment of the bucket cakes of yarn prevents such
uniformity. For example, the yarn first spun
into the spinning bucket is subjected to greater
centrifugal force than that yarn which is later
spun into. the bucket, Furthermore, the yarn
cake is subjected to numerous purification treat-

ments, and, as in the case of the bobbin spun -

yarn, while these treatments are in process,
those layers of yarn nearest the surface of the
cake encounter different conditions than do those
layers at the inside of the yarn cake. These
different conditions include greater exposure to
the air, and alternate wetting and partial dry-
Ing conditions. Purthermore, the yarns at the
_Inside of the cake may be ‘subjected to pressure
by the partial drying and -consequent shrinking
of the outer portion of the cake. Numerous
other factors may also enter to affect the yam
properties, - ) )

As the result of these factors, a purified. but
undried bucket cake of high tenacity viscose
rayon yarn will exhibit throughout its length a
difference of 2% to 3% in elongation. If the yarn
is now dried in cake form, this difference will be
increased to 4% or even 5%.

It is therefore an object of this invention to
produce a viscose rayon yarn which, although
‘processed in package form, will exhibit substan-
tially uniform physical properties,

2,350,168
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5 cordance with the

It is a further object of this invention to pro-
duce a high tenacity viscose rayon yarn which,
although processed in package form, will exhibit
a substantially uniform and low elongation.

A still further object of this invention is to
provide a process of decreasing the elongation
differential between the various portions of yarn
in a package of gel regenerated cellulose yarn.

Other objects of the invention will appear
hereinafter. :

The objects of this invention are accom-
plished, in general, by unwinding a high tenacity
regenerated cellulose rayon yarn from the bobbin
or bucket cake in which it was spun, washed and
purified, but not dried, and subjecting it while
still in a gel and highly swollen state to a stretch
corresponding approximately to the actual per-
centage elongation of the yarn. The yarn is
then dried under uniform tension conditions
whereby the finished yarn will retain its newly
acquired uniform character,

The term “stretch” as used throughout the
specification and claims is meant to include not
only positive stretch, but negative streteh, i, e.,
a shortening or shrinking of the yarn. For ex-
ample, the several parts of a yarn in a yarn cake
may measure 5%, 10% and 159 elongation. By
following the process of the present invention,
the elongation characteristics of this yarn may
be made uniform at 10% elongation by stretch-
ing the yarn having s 15% elongation, 5%, and
stretching the yarn having 5% elongation a neg-
ative 5%, i. e., permitting it to shrink 5%.

This invention is based on the discovery that
when 2 high tenacity regenerated cellulose yarn
in the gel state is stretched a certain percentage
of its original length and is then dried in that
stretched condition, the dry elongation of the
yarn is reduced by approximately the same per
cent. That is, when such a yarn is strefched 109,
and dried in this stretched condition, the dry
elongation of the yarn is reduced about 10%, for
instance from 20% to 10%. Similarly, by per-
mitting the yarn to shrink by a definite amount
(applying a negative stretch) and then drying it
in this condition, it is Dossible to increase the
elongation of the yarn over its former value.

In the case of bobbin-spun, high tenacity vis-
cose rayon yarn in the gel state as mentioned
above, the elongation of the yarn contained at
the outside of the bobbin cake (last spun yarn)
is higher by %% or more than that. of the yarn
contained at the inside of the cake {first spun
yarn). Therefore, in processing this yarn in ac- -
principles of this invention, it
to progressively decrease the
applied to the yarn as the cake

will be necessary
stretching tension
is unwound. .

In the case of high tenacity viscose rayon yarn
spun according to the bucket process, the elonga-
tion of the gel yarn contained at the outside of
the package (first spun Yyarn) is lower than that
of the yarn contained at the inside of the pack-
age (last spun yarn). Therefore, in this case
it ®ill be necessary to increase the stretching ten-
sion applied to the yarn as it is unwound from -
the outside of the padkage.

The amount of and rate at which this stretch
tension is applied to the gel yarn, as it is unwound
from the package, will depend on the exact man-
ner in which the elongation of the yarn varies
throughout the cake. For some types of produc.
tion, this change in stretch can be linear in na-
ture, For other types, it may be necessary to
deviate from g linear rate of change. In any
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case, however,’ the stretch applied to the yarn
contained in the outside layers of the spun yarn
cake will differ from the inside layers of the cake
and the difference in the stretch applied to these
respective portions of yarn will be approximately

equal to the difference in elongation that orig- -

inally existed in the yarn cakes.

To determine the nature and extent of this
change for a given cake of yarn, it is only neces-
sary to determine the elongation of the yarn con-
tained in the various portions of the cake. This
can be done by taking lengths of yarn from the
various portions of the gel cake of yarn, drying
them at constant length and determining their
elongation. Or, it can be done more conveniently
by unwinding the yarn from the cake, and drying
it in a continuous manner and at constant length
without subjecting it to the changeable stretch-
ing tension that forms the basis for this inven-
tion ‘as described above. Then the elongation of

the various portions of this dried yarn can be de-'

termined.. The changeable stretching tension
necessary to eliminate the difference in elonga-
tion in accordance with the principles of this in-
vention can then be readily ascertained by an
inspection of the data so obtained.

The present invention will be more readily un-
derstood by reference to the following detailed
description when taken in connection with the
accompanying illustrations, in which:

Figure 1 iltustrates graphically the manner in

which the elongation of a high tenacity viscoce

rayon yarn in the gel state varies throughout 2
typical cake of such a yarn spun according to the
bobbin process. . '

Figure 2 illustrates graphically the manner in
which the elongation of a high tenacity viscose
rayon yarn in the gel state varies throughcut a
typical cake of such a yarn spun according to
the bucket process.

Figure 3 illustrates diagrammatically one form
of apparatus sultable for carrying out the process
of the present invention on a cake of high tenac-
ity viscose rayon yarn spun by either the bobbin
or bucket process.

Pigure 4 illustrates a medified form of a por-
tion of the apparatus shown in Figure 3.

Referring to. Figure 1 of the accompanving
drawings the solid line A shows the the differ-
ence in elongation between the various sec-

tions of yarn throughout a typical cake of high.

“tenacity viscose rayon gel yarn produced by the

" bobbin: spinning process. The dotted line desic-
nated by B shows the approximate elongatirn
characteristics of the yarn sfter being treated in
accordance with the present invention.

Figure 2 of the drawings illustrates similarly
the elongation characteristics of a cake of gel
yarn produced by the bucket spinning process.
The solid line A illustrates the percentage elonga-
tion of the various sections of the yarn throuch-
out the bucket ceke, and the dotted line B ilus-
trates the elongation characteristics of the various
sections of yarn throughout the bucket cake
- after treatment-in accordance with tha present
invention. : .

In a well-operated spinning plant, the cake-
to-cake variation in elongation characteristics of
the yarns contained in the various portions of
the cakes spun under the same conditions will
be so slight that a separate determination for
each and every yarn cake will not be necessary.
Thus, the conditions under which the yarn of a
cake must be stretched may be determined by

the analysis of a sample cake, and this determi- 7
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nation will serve for all cakes spun under sim-
ilar conditions. o : .
Referring to Figure 3 of the drawings, refer-
ence numeral 8 designates a support for a yarn
cake 10. The yarn cake I0 which may be a
bucket cake is positioned on the support and the
yarn 12 is pulled from the top of the cake, as il-
lustrated. The yarn 12 is passed through a guide
18, thence through a tensioning device 16 over a -
roller guide 18 and into a trough 20 which con-
tains an aqueous liquid 22. The yarn is treated
with the liquid primarily {o insure a uniformity
of moisture content in the gel yarn. The liquid
22 may contain finishing materials or sizes which
it is desired to apply to the yarn since stuch ma-
terials will not interfere with the processing of

" the yarn in accordance with the present in-
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vention.

The trough 20 is provided with a pair of roller
guides 24 and 26 around which the yarn is passed.
The yarn is then passed between nip rolls 28 and
30, ahd then between nip rolls 30 and 32. From
nip roll 32 the yarn is led between a second set
of three nip rolls 34, 36, and 38. The nip rolls
28, 30, and 32 are coacting and are adapted to
be driven at a variable speed by connection to
5 variable speed device 80. The variable speed

~_device 80 is preferably a cam-controlled P. I V. -
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drive of the type shown and described in U. S.
Patent No. 2,147,514. The cam §4 is driven
through the gear reduction box 62 to slowly move
the P. I. V. control gear 66 <o as to gradually in-
crease, or decrease, the speed of driving wheel 88.
The nip rolls 34, 36 and 38 are also coacting and
driven at the same peripheral speed. The pe-
ripheral speed of this second set of nip rolls is
preferably maintained constant throughout the
treatment of the yarn in a yarn cake. After
passing from nip roll 38, the yarn is passed over
rolls 40 and 42 in a drying chamber 44, Hot dry-
ing medium, such as heated air, is passed through
the drying chamber 44 in such quantity as is nec-
essary to remove the moisture from the yarn 2.
The yarn is then passed between the rolls of a
third set of nip rolls 46, 48, and 59. This latter
set of nip rolls are also rotated at identical pe-
ripheral speeds, and the speeds of these rolls are
maintained constant throughout the yarn proc-
essing operation. The yarn is then passed to 2
wind-up roll 52 which may, if desired, be driven
by & surface drive roll 54 to maintain the periph-
eral speed thereof constant and sulstantially
equal to the peripheral speed of nip rolls 46, 48,
and 50. ' _
The process of the present invention may be
practiced by the use of the apparatus shown in
Figure 3 in the following manner. A high te-
nacity viscose rayon yarn .12 which is still in the
gel state (a yarn in the gel state is one which has
never been dried) is withdrawn from the cake

10, and is passed through guide 14, tensioning

device 16, and roller guides. 18, 24, and 26. The
latter two guides are contained in a trough 20
containing an aquecus treating liquid 22, Al-
though the yarn is still in the gel state, it is de-
sirable to pass the same through a treating liquid
to thoroughly wet and swell the gel yarn so that
it will be uniformly responsive to the subsequent
stretching treatment. The wet yarn is then
passed about nip rolls 28, 30, and 32 which, in the
case of a bucket cake yarn, are driven at a grad-
ually decreasing speed throughout the,treatment
of the yarn on a bucket cake. ' The variable speed
device 60 together with the gear reduction hox
62 and the cam 64 are so adjusted that the cam




4

will make substantially one revolution during the
treatment of the yarn on one bucket cake, The
second set of nip rolls 34, 36, and 38 are driven
at a constant speed. . In this manner, the outer
layers of yarn from the bucket cake are stretcheq
to a lesser degree than the Inner layers of yarn
from the said cake. This variation in stretching
of the bucket cake Yarn compensates for the
higher percentage elongation on the inside of the
yarn cake and the lower percentage elongation
on the outside of the yarn cake. The yarn is
then passed through the heating chamber 44 and
thence about a third set of nip rolls 46, 48, and
56 and from these nip rolls to g take-up roll §2.
The third set of nip rolls 46, 48, and 50 and the
take-up roll 52 are preferably rotated at the same
peripheral speed as the second set of nip rolls 34,
36, and 38. In this manner, the yarn will be
dried while maintaining the same at a constant
length during the drying thereof. )
The drying conditions in drying chamber 44
are maintained so that the yarn upon leaving
the chamber is sufficiently dry to retain the phys-
ical properties imparted to it by the variable
stretching operation. Each increment of yarn
passing between the coacting sets of nip rolls 34,
36, and 38, and 46, 48, and 50 will have heen
given the same drying treatment, -If the second
and third sets of nip rolls are driven at the same
periphera] speed, the yarn will be dried with the
properties characteristic of it as it left the second
set of nip rolls. If, on the other hand, the third
set of nip rolls 46, 48, anq 50 are driven at a
greater speed than that of the second set of nip
- rolls 24, 36, and 88, the yarn will be uniformly
stretched during the drying, and a dried yarn will
be produced which will have a lower elongation
thaa if dried without this additional stretching.
Similarly,
at a lower speed than that of the second set of
nip rolls, the yarn will be permitted to relax and
"will possess a higher elongation than if dried

- without this additional relaxation.

From the third set of nip rolis the yarn passes
. to any suitable take-up device 52 stich as a bobbin,
Spool, pirn, beam or the like which may be
equipped with suitable traversing mechanism to
collect the yarn.into a satisfactory dry package
for further use, . ‘ :

The treating liquid 22 may be composed of any

desired constituents which will thoroughly wet .

and swell the yarn. The liquid may. be water,
. .&n aqueous alcohol solution, which will dry more
"readily, an aqueous finishing, dressing or adhe-
sive composition, or an aqueous desulfuring,
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bleaching or other rayon processing bath. If de- .

sired, a seri¢s of baths may be employed by pro-
viding several troughs in series such as trough 20.

If desired, the drying chamber 44 may be re-
placed by a series of rotatable drying drums 70
as illustrated in Figure 4 of the drawings. ‘As
Hlustrated in this figure, the drying rolls 710. are
positioned between the second and third set of
nip rolls. These rolls are preferably heated in-
ternally by means of hot ‘water, steam, or other

60

60

hot fluids or by means of electrical heating units, -

If desired, warm dry air may also be blown over
or through the drying rolls so as to aid in the
drying of the yarn. These rolls may be driven
by the yarn passing over them or they may be
positively driven at g beripheral speed equal to
that of the second and third set of nip rolls. If
the rolls are positively driven at g constant speed,
the contact of the yarn on the roll surfaces will
. serve to maintain the yarn at constant length,
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i. e,, without stretching or shrinking, during the
drying operation, and in this event the sécond
and third sets of nip rolls may be completely dis-
pensed with.

As a furiher alternative, if a set of drying rollg
is employed without & second and third set of
nip roils, the final elongation of the yarn may
be varied by increasing, or decreasing, one or
more of the drying rolls positioned beyond the
first or second drying rolls. In other words, the
final drying roll may be made to rotate at s
higher, or lower, peripheral speed than the re-
mainder of the drying rolis. In sl cases, how-
ever, the peripheral speed of the take-up roli 52
should be equal to that of the final drying drum -
or last set of nip rolls so that the completely
dried yarn will not be subjected to a stretching,
or shrinking condition. i

The apparatus disclosed in Figure 3 may be
operated in still another method in accordance
with the present invention. As above outlined,
the preferred embodiment of the invention ac-
complishes the stretching by driving the second
set of nip rolls 34, 36, and 38 at a constant pe-
ripheral speed while the peripheral speed of the
first set of nip rolls 28, 36, and 32 is varied in a
predetermined manner whereby the yarn passing
through, the apparatus is stretched, or shrunk,
to the desired amount, However, if desired, the
first set of nip rolls can be driven at a constant,
peripheral speed and the yarn stretched the de-
sired amount by varying the peripheral speed of
the second set of nip rolls or drying drums as
shown in Figure 4. In this event, however, it
would be necessary to vary the speed of the third
set of nip rolls as well as the take-up roll, or the
various drying rolls together with the take-up
roll, in substantially the same manner as the
speed of the second set of nip rolls is varied.

While the above description has been made in
terms of the processing of a single yarnm, it is
obvious that a multiplicity or warp of yarns may
be processed simultaneously. When 3 warp of
yarns is processed, the take-up device may ad-
vantageously be in the form of a warp beam on

‘which all of the yarns can be collected. A single

beam is then conveniently available for further
conversion of the yarns into cords or the like.
When processing such a warp of yarns in this
manner, however, it is obvious that the yarns

» must be processed in a batch manner rather

than in a continuous- mmanner such as one
involving the use of a magazine creel.

The following example is submitted to illus-
trate the detailed process as applied to a plu-
rality of high tenacity viscose rayon yarns spun
in a bucket cake. ‘This example is not to be con-
sidered -as limitative of the present invention.

Ezample

Three hundred and fifty-two ends of 300-
denier, high tenacity viscose rayon yarn spun
in round buckets at constant pump delivery and
constant-féed wheel speed are taken off the same
humber: of washed undried yarn’ cakes and -
bassed through an aqueous bath in which the
threads are thoroughly wet out.’ The yarns are
then passed in the wet state to suitable nip
rolls of a slasher. The ‘speed of these nip rolls
varies in a linear manner from 162.5 feet per
minute when the threads from the outside of
the spin cake are passing over them to 159.5 feet
per minute wHen the threads from the inside
of the spin cake are passing over them. Be-
tween the cakes and the nip rolls, the threads
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are under an average tension of 25 grams and are
stretched 24%. From the nip rolls the threads
pass to the drying drums running at a constant
peripheral speed of 170 feet per minute with a
temperature of 96° C. at the surfaces of the
drums.- The stretch imparted to the threads
between the nip rolls and the drying drums
varies linearly from 4.6% for threads from the
‘outside of the spin cake to 6.6% for threads from
the inside of the spin cake. The threads pass
over drying drums for a total travel of 23.5 feet
and are dried thereby to a moisture content of
119, whereupon the dried lengths are essen-
. tially maintained. There is no slippage of the
threads on the nip rolls or drums. From the
drums the threads pass over calender rolls run-
ning at a peripheral speed of 170 feet per min-
ute to a beam on which they are wound. When
successive measurements of elongation are made
on yarn from the inside to the outside of a
bucket cake processed in the above manner, we
find that the elongation varies less than 1%
with an average elongation of 10%, an average
tenacity of 3.00 grams per denier, and an aver-
age denier of 275.

The invention provides a means whereby high
tenacity viscose rayon yarns produced by the
bobhin or bucket processes may be converted
into yarns possessing substantially uniform elon-
gation as well as other physical properties
throughout their entire length.

The invention also provides & method for the
processing of & plurality of viscose rayon yarns
of high tenacity, whereby a highly desirable:
yarn package in the form of a warp beam of
substantially uniform yarn is readily available.

As g still further advantage of this invention,
regenerated cellulose yarn produced by the bob-
bin or bucket spinning process and which here-
tofore has been generally unsuitable for use in
tire cords can now be made eminently suitable
for this purpose. For the first time, a high te-
nacity viscose rayon yarn of uniformly low elon-
gation has been produced by an- intermittent
spinning process, which yarn is not only ad-.
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mirably suitable fqr use in reinforcing all types
of rubber structures including tires, steam hose
and beltings and the like, but is also desirable
for use in many industrial fabrics, such as, con-
veyor belts, belt driers, zinc oxide bags and the
like. :

Since it is obvious that msny changes and
modifications can be made in the details above-
described without departing from the nature and
spirit of the invention, it is to be understood
to be limited to the de-
tailed description except as set forth in the
appended claims.

I claim: ‘ . -

1. The process of decreasing the elongation
differential between the various portions of yarn
in a package of gel regenerated cellulose yarn
having different elongation characteristics along
the length thereof which comprises unwinding
the yarn from said package and stretching the
successive portions of yarn an amount approxi-
mately equal to the difference between .the ac-
tual elongation and a predetermined given elon-
gation of the yarn thereof to produce a yarn
having said predetermined given elongation
throughout the length thereof, and then drying
said yarn while maintaining the tension on said
successive yarn portions substantially constant.

9. The process of decreasing the elongation
differential between the .various poriinns of
yarn in a package of gel regenerated ccilulose
yarn having different elongation characteris'ics
along the length thereof which ¢ nprises un-
winding the yarn from said package, wetling
said yarn, and stretching the successive portions
of yarn an amount approximately equal to the
difference between the actual clongation of the
yarn and a predetermined given elongation
thereof to produce a yarn having said predeter-
mined given elongation throughout the length
thereof, and then drying said yarn while main-
taining “substantially constant. the successive
equal lengths of yarn. ]

GEORGE M. KARNS.




>

e

CERTIFiCATE OF CORRECTION.

Patent No. 2,350,168, May 30, 194,
GEORGE M. KARNS.

It 1s hereby certified thet error appears in the printed specification
of the above numbered patent requiring correction as followa. Page 1, sec~
ond column, line 35, for. "highely" read --highly--; page 5,seoond ‘colunmn,
1ine- 2li, before theword "thereof" strike out "of the yarn" and insert the
ssme after "elongation" in line 23, seme column; and thatthesaidl@tters
Pstent should be read with this correction therein that the same may con-
form to the record ‘of the case in the Patent Office.

Signed - and sesled this 5th day of September, A. D. 19hh

Leslie Frazer

(Seal) Acting Commissioner of, Patents.



