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METHOD AND APPARATUS FOR MANUFAC-
TURE OF RAYON

Alfred Seely Brown, Hamilton, N. Y., assignor {o

Skenandoa Rayon Corporation, Utica,
corporation of Delaware

N. Y, a

Aprlication March 11, 1938, Serial No. 195,364
{CL 18—8)

6 Claims. .

This invention relates to the manufacturs
of rayon, and, more particularly, to new and im-
proved methods and apparatus for treating and
processing rayon yarn, primarily in cake form.

Objects of the invention include the provision -

of new and improved methods and apparatus for
treating and processing rayon yarn while in cake
form, and, more particularly, for improving uni-
formity and quality of the yarn; reducing rigidity
of the yarn cake before and during the process-
ing of the yarn; producing a softer yarn cake;
and producing a better and more umform qual-
ity of the finished yarn.

Other objects of the ihvention include the fol-
lowing: to improve the bleaching of the yarn; to
improve the uniformnity of quality of the yarn
in different parts of the cake; to reduce harsh-
ness which might otherwise occur in the yarn,
especiaily on the outside of the cake; to reduce
differences in denier which might otherwise exist
between the yarn in different parts of the cake;
and to improve the uniformity of textile prop-
erties of the yarn from different parts of the
yarn cake.

Other objects of the invention will appear from 2

the following description, and the claims.

In the accompanying drawings:

Figure 1 is a plan view of a spinning bucket
which may ke used in carrying out the invention;

Figure 2 is a sectional elevation of the same
bucket; .

* Figure 3 is a detailed view of one of the verti-
cal rib members, or *‘slats,” which project in-
wardly from the inner face of the spinning
bucket shown in Figure 1;

Figure 4 is a partial, detailed view of a different
spinning bucket, and of the internal prmectmns
or ribs therein provided;

Figure 5 is a partial view of another spinning
bucket with internal projections;

Figure 6 is a perspective view, dlagrammatlc in
character, of a yarn cake spun in a buckef such
as shown in Figures 1 and 2, and thereafter cov-

ered with an elastic fabriec jacket or ‘“stocking,” 4

as hereinafter described;

Figure 7 is a plan view of one form of appa-
ratus which may be used in carrying out the in-
vention, for softening a yarn cake, and reduc-

ing the diameter thereof, by application to the _

outer surface of the cake of substantially tan-
gential force, or components thereof;

Figure 8 is a sectional elevation of the same
apparatus;

Figure 9 is a plan view; and

Pigure 10 is a side elevation, of one form of
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apparatus which may be employed f01 actuating
and applying to the yarn cake the apparatus
shown in Figures 7 and 8§;

Figures 11 and 12 are, respectively, a plan view
and a side elevation of another apparatus which
may ke used for applying substantially tangen-
tial force to the outer surface of a yarn caks;

Figure 13 is a partial side elevation, partly in
section, of an apparatus which may be used for
washing, bleaching and otherwise processing and
treating yarn cakes as hereafter explained;

Figure 14 is a side elevation, partly in section,
of a centrifugal extraction or “whizzing” appa-
ratus which may be used in removing excess
liquid from yarn cakes prior to drying, as here-
after explained;-

Figure 15 is a partial plan view showing, in
diagrammatic manner only, the arrangement. of
the yarn as spun in a spinning bucket like that
shown in Figures 1 and 2; and

Figures 16, 17, 18, 19 and 20, are respectively,
enlarged partial illustrative views, diagrammatic
only, of one form and size of yarn cake as follows:
as originally spun; as covered with fabric and
ready for application of a cake softener and re-

‘ducer; as softened and reduced to an extreme

position by application of tangential force; as
ready for washing, bleaching or other processing;
and as finally dried.

Methods and apparatus have heretofore been
proposed, both for deforming a yarn cake, and
for reducing the diameter of the cake without
substantial deformation. An example of the for-
mer is the Topham United States Patent No.
1,736,681, granted November 19, 1929, in which
the cake is first spun in circular form, then
washed, thereafter deformed so that it is no
longer annular in shape, and dried after stich de-
formation. Examples of the latter include the
Mattinson United States Patent No. 2,068,031,
granted January 19, 1937, in which there is dis-
closed a method and apparatus for reducing the
diameter of a yarn cake, without substantia] de-
formation, by subjecting the cake to radial com-
pression at a plurality of spaced points about its
periphery; and Patents No. 2,068,032, to Bryant;
granted January 19, 1937, and No. 2,068,033, to
Mattinson, granted January 19, 1337, in which
there are disclosed methods and apparatus for
reducing the diameter of yarn cakes by subject-
ing the cakes to simultaneous radial and axial
compression. v

I have discovered that both the quality and
uniformity of the completed yarn may be sub-
stantially improved, and other desirable objects
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attained and advantages secured, under certain
conditions, by manufacturing the yarn, includ-
“ing initially spinning and subsequently working,
processing and otherwise treating the yarn cake
in the manner hereafter described.

Apparatus which I have found especially use-
ful for such manufacture of rayon yarn and which
embodies the best mode in which I have contem-
plated applying the principle of the invention,
is hereafter described in detail together with the
prineiple thereof.

1o.

‘The process may be carried out according to -

the following example: a rayon yarn cake is first:

spun in a centrifugal spinning pot, which, while
it may be generally circular in cross-section, is

preferably provided, upon its inner surface, with

inwardly projecting ribs or what I sometimes call
“slats”, which may be vertical and may extend
from top to bottom of the pot in such manner as
to provide a particular desired contour of the
inner periphery of the spinning pot, as will be
hereafter more particularly. illustrated and de-
seribed. Shapes and proportions of spinning pots,
and their ribs, which I have found especially ad-
vantageous for this purpose are described and
claimed in my copending application filed concur-
renily herewith, Serial No. 195,363; although,
under some conditions, a part of the present in-
vention may include the hereafter-described
treatment of a cake spun in an ordinary pot. The
cake spun in such a ribbed pot has been found,
when removed from the spinning pot, to have in-
dentations in ifs outer periphery, corresponding
substantially to the projections on the inside of
the pot, as illustrated in the drawings—for ex-
ample, Figures 16 and 17... The cake may be then
next allowed to age for a suitable period, al-
though aging is not always necessary, after which
it may be encased in a suitable elastic fabric or

other protective cover, in the form of a jacket !

or “stocking” (for example, as described in
United States Patent No. 2,002,481 to Gordon
and Michel, granted May 21, 1935). The cake
may next be softened and, also, reduced in diam-
eter. I have found that a desirable way to carry
out that step is by the application to the outer

surface of the cake of what is primarily a tan~

gential force, or, at least, a force of which sub-
stantial components act primarily tangentially
with respect to the outer surface of the cake.
Other components of force may or may not be

employed simultaneously, as, for example, radial’

or axial compression; but I have found that ad-
vantages reside in the use of primarily tangential

force, or, at least, components thereof, for soften- -

ing:the cake and reducing the diameter thereof.
The thus-softened and reduced-diameter yarn
cake may then be washed, bleached and otherwise
processed or treated, as may be required,—for ex-
ample, in the manner described and claimed in
United States Patent to Gordon, No. 1,973,953,
granted September 18, 1934, after which the pro-
cessed cake may be centrifugally extracted or
“whizzed,” to remove excess liquid, and dried.
After drying the yarn from the cake may be re-
wound into a cone or other desired form of pack-
age for shipment or fabrication, ’

Referring now; in greater detail, to the acccm-
panying drawings:

In Figure 1 there is shown, in plan view, & 7

spinning pot 18 which may be used for initially
spinning the yarn cake. It is provided, upon its
inner surface, with inwardly extending projec-
tions 1. In the construction shown, these are
substantially vertical, and extend throughout the
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height of the inside of the pot. Figure 2 is a sec-
tional elevation of the same pot, and shows the
projections or ribs tf, which I hereinafier scme-
times refer to as “slats,” extending from top fo
bottom of the spinning area. They may be slight-
ly tapered from top to bottom so that the finished
yvarn cake may be readily withdrawn from the

‘pot.” One shape and form for the ribs or “slats”

{1, which may be either integral with the pot, or
inserted and secured therein, is shown in detail
in Figure 3.

In Figures 4 and 5 are shown other numbezs

~and arrangements of inward projections or ribs

which may be used in the spinning pot. In Fig-
ure 4 the pot is indicated as having nine large
Such
an grrangement may be beneficial, under eertain
conditions, in spinning a soft yarn cake, especial-~
ly amendable to uniform processing. In Figure

5 the spinning pot is indicated as having twelve

ribs, all of the same height, instead of nine as
shown in Figures 1 and 2. This may be advan-
tageous in larger spinning pots, esnecmlly if oper-

ated at higher speeds.

In Figures 6 and 17 are shown two views, the
latter partial and diagrammatic, of 'a spun yarn
cake 12, In its “raw” or untreated form, as taken
from the spinning pot, but covered with an elas-
tic fabric or other “stocking” or jacket 18, as
previously described. - This assists in protecting
the cake during subsequent treatment, but, for
best results, the stocking should not be so tight
as to prevent subsequent loosening of the cake.
In Figure 6 the indentations in the cuter part of
the cake are diagrammaitically indicated inside
the stocking; but, in practice, the stocking should
not too tightly restrict or compress the cake.

In Figures 7 and 8 there are shown, respective-
ly, plan and sectional elevational views of an
apparatus for softening and reducing the diam-
eter of the spun yarn cake by application to the
outer surface thereof of substantially or primarily
tangential force, in addition to such components
of radial force, or radial and axial force, as may
also be present or employed, if desired. The
apparatus comprises four radially-movable blocks
or sectors 14, each provided with a spacing and
stop member [4q, for limiting its inward motion
to the desired -extent. Within the members {4,
{4a is'an elastic wall 15, suitably made of rubber.
It may be of double thickness, as illustrated, and
is attached to the movable members {4 by means
of vertical rods or pins {§ and the bolts 11, as
shown. The rods 5 are supperted at top and
bottom by inwardly projecting strips {8 pivotally
secured, at their ocuter ends, to the blocks (4,
as by screws in . the manner indicated, and free
to assume the positions shown. At the bottom
of the apparatus there are arranged fingers 19
which prevent the yarn cake from dropping out
the bottom of the apparatus, and hold the cake in
the desired position during and after its treat-
ment by tangential force; On the outside of the
movable members {4 there may be provided suit-
able rings or hooks, as at 28, by means of which
the blocks 14 may be radially separated (as by
attachment to the apparatus shown in Figures
9 and 10) to stretch the elastic wall 15 to the
required diameter for receptlon of the yarn cake
to be treated therein.

Substantially tangential force may be appned
to the yarn cake by suitable operation of the
apparatus of Figures 7 and 8, as follows:

The mechanism may be actuated by the appa-
ratus shown in Figures 9 and 10 to stretch the
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:sections 14 .are retracted.-info the pesition shovwn
“in:Figure 9, and the elastic wall 5 is sufficiently

rubber sheet: {5 prior to.its:application-to the out-
-side .of the yarn -cake, -and:to the extent neces-
-sary for reception :of ‘the cake:as spun:and:cov-

ered. The direction in -whi¢h the rubber wall

15 is stretched is substantially ‘the:same:as:the -

longitudinal axis of the ‘threads:on :the outside
of the cake. Thus, when subsequently:allowed
-to:contract, the:stretched .rubber-applies what:is
substantially a ‘longitudinal compression to:the
outer threads. The :mutual -adhesion between
-successive layers of ‘thread‘fends -to: convey this
longitudinal compression .to.inner layers :of the
~cake. This longitudinal compression .of ‘the
threads is in a plane substantiaily tangential to
the -outer periphery of :the cake, :and “tends 'to
shorten and :swell the threads, hence to doosen
or -soften-the cake and, by '‘the ;same operation,
to reduce its diameter. The :existence:of com-
ponents of force directed substantially along the
‘faces of the indentations 'in :the outer:periphery
‘of the'cake further tends to loosen:ihe cake:struc-
ture and reduce its diameter. ~Thus:the:cake in-
dentations form what may be termed “foci” for
the action of -the tangentidl :force 'in 'softening

the cake and reducing the diameter thereof.:

Contraction of the stretched rubber, -or .other
forces, may, also, produce .some radial ‘compres-
.sion of the cake, but the friction of -the .rubber
with the cuter surface of the:covered cake gives

what I believe to be primarily a tangential force,

or -substantial compcnents 'thereof, ‘which :con-
tribute to the cake softening:and reduction, with
the results stated.

The spun yarn cake, preferably -suitably .cov-

ered with "fabric .as shown in Pigures:6 :and 17, <

is inserted within the elastic "wall 5 while the
latter is in-its stretched and -extended position,
which it has assumed due to retraction of the
members 14. The elastic 15 is then-allowed ‘to
contract upon the cake, -and -thereby apply to
the-outer surface thereof substantial:components
of tangential force, in addition to -whatever ra-
.dial or other .force may ‘also -be ‘applied ‘in the
manner stated.

The resulting softened and reduced-diameter
yarn cake, preferably still encased in its-elastic
-covering -13, may be then transferred to an ap-
paratus for washing and processing the cake.
One suitable form of such an apparatus is shown

in Figure 13. It ceunsists of a series of processing -

pots 21, into which treating liguids areintroduced
under pressure by which means the cakes, -onhe
in-each of the pots 21, are subjected to washing,
bleaching, and such cother processing -as may
he necessary or -desirable.
to advantage, in the manner -described and
claimed in the Gordon Patent No. 1,973,953, pre-
vicusly referred fo; but the present invention is
not limited to use of that apparatus, and the
processing may, if desired, be carried out in
other ways, as by drip or -centrifugal washing,
or otherwise.

After processing, excess.liguid may be-extracted
from the cake in a centrifugal extracting or
“whizzing” apparatus such, for example, as
shown in Figure 14. In that apparatus, 22s a
centrifugal extractor or whizzing pot mounted
upon a suitable spindle 23, and driven by -an elec-
tric motor 24, as indicated.

Figures 2 and 10 show an apparatus for aciu-

ating the mechanism of Figures 7 and 8 to
stretch the elastic wall 19 preparatory to insert-
ing the cake. The rings or hooks 20 are applied
to studs 25 carried by hinged levers 26. When
the latter are moved -outwardly, the blocks :or

This may be -done 5
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stretched or expanded so that the covered yarn
cake :may ‘be inserted therein. The ‘levers 26

sare ‘then permitted ito return to ‘their initial po-

sition by contraction of the rubber, and theblocks
14 move ‘radially inward until their motion is

;stopped by thie spacing members 14a, each of
“which ‘eomes into contact each with its adjacent
smember 14,
-force, an.additional elastic backing or reinforcing
‘ember, ‘or strip, ‘21, suitably of rubber, may,
;if desired, ke applied outside the rods (8, by

‘In ‘order to iincrease the elastic

which means additional force may be applied to

‘the yarncake.

In .Figures 11 and 12 there is shown ‘another
apparatus for applying tangential forces to the

-gutside of 'a yarn cake. It consists of a number
‘of vertical arms or rods 22, twelve in the ar-
‘rangement shown, :although more may be ‘used,
anounted ‘at ‘their lower ‘ends upon the radially-

moving sliding plates 2§. These are arranged
tomove in the radial slots or guideways 30in the
fixed plate 31. Benreath the radialslides 29 there
depend pins 82 ‘carrying rollers 33. These move
inthe slots 3% of ‘a rotorily reciprocating cam-
plate 35. A rotary motion may be imparted to
this cam plate, to the extent permitted by the
length of the slots 34, by the handle 38, or other-
wise -as :desired. Rofation of the cam vplate 34
-serves ‘to retract outwardly the vertical rods or

pins 28, to which the rubber or other elastic wall

15 is attached by the nuts and bolts 17, in the
manner indicated. In this way the elastic wall
{5 may be powerfully stretched or distended;
and, after a yarn cake is inserted therein, sub-
sequent contracticn of the wall applies a power-
ful -and substantially tangential force to the
outer :surface of the cake, in the manner pre-
viously explained.

Figure 15 shows, in diagrammatic manner,
the use and effect of a Spinning pot-such as those
-of Pigures 1 to 3. The shape of the cake 12,
as spun therein, is illustrated in conjunction
with the immediately-following figures, which
illustrate, also diagrammatically, sSuccessive
stages of and changes in a yarn cake when first
spun in ‘a pot having ‘the configuration shown
in Figure 15, and thereafter subjected to other

-steps ‘which may be included in the instant proec~

ess, ‘as will be hereafter described in greater
‘detail.

In carrying cut a preferred embodiment of the
process in the foregoing apparatus, the principle

-and operation is as follows:

The rayon is first spun into a yarn cake, in a
spinning pot provided with vertical ribs or in-
ward projections, of which suitable forms are
shown in Figures 1 to 5 and 15. The cake thus

-spun is then allowed to age for a suitable time,

if desired, after which it is, preferably, covered,
not too tightly, with an elastic covering or
stocking, as shown in Figs. 6 and 17. The cake,
50 covered, is then softened and reduced in di-
ameter by the application to the outer surface
thereof -of a substantially or primarily tangen-
tial force, or components thereof. This may be
accomplished by the use -of apparatus such as
shown in Figures 7 to 12 inclusive. The cake
is then washed, bleached and otherwise proc-
essed, which may be done in apparatus such as
‘that shown in Figure 13, after which excess lig-
wid is extracted, as by centrifugal whizzing of

‘the cake, which may be done in an apparatus

such as that of Figure 14, and the cake is then
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finally dried. The 'yarn may then be wound into
a cone or any. other desired package, for sale or
fabrication.

Taking up in sequence, in greater detail, the

several steps which may be embodied in the:

process:
Spinning.—By properly proportioning the num-
ber, shape, size and relation of the vertical ribs or
projections on the inner face of the spinning pot,
and their circumferential spacing, I have found
that it is possible to spin a cake having what' I
call “an excess length of yarn,” particularly in its
-outer layers. That is, the length of the yarn laid
down in the ribbed spinning pot, provided with

inward projections as described, may be made so-

great that when the cake, during subsequent
processing (e. g., aging, washing, bleaching, ex-
tracting, or drying), subsequently assumes a sub-
stantially circular shape, with the indentations

diminished or eliminated, such shape involves a:

smaller length of thread in each turn, and the
“excess” length of yarn initially spun into the
outer layers of the cake tends to permit a free
and natural shrinkage of the yarn to take place
upon the ouiside as well as the inside of the cake.

Also by proper shape, arrangement, relation
and proporticning of the ribs, it is possible to
spin a relatively soft cake. Constructions such
as those shown in Figures 4 and 5 have been
found sometimes advantageous for this purpose,
more particularly with pots of larger diameter,
and at higher speeds; while pots such as those
-shown in Figures 1 to 3 are sometimes more ad-

vantageous for the purpose with smaller pots, or

at somewhat lower speeds.

In addition, the use of ribs or prOJectlons in
-the pot tends to promote subsequent loosening of
the cake, and to provide foci for such loosening
action, as by the subsequent application of tan-
gential force.

Particular forms of spinning pot, which I have
found to be especially advantageous for the pur-
poses just stated, are illustrated in the accom-
panying drawings and described above, and form
the subject-matter of my concurrently pending
application, Serial Number 195,363, previously
referred to.

Aging—It is often desirable to permit the spun
cake to age between the spinning and subsequent
processing steps. This may improve the results
of processing, particularly the bleaching, if suf-
ficient aging is used. A suitable aging time has
been found to be between twenty-four and forty
hours, although more or less may be used. In

some cases, however, aging may be deferred un-:

til after softening and reduction of the diameter
of the cake, or later.

Protective covering.—The use of such a cover-
ing tends to assist the cake in retaining its shape
during subsequent processing, but, preferably, the
elastic stocking should not be so tight or inelas-
tic as to retard the desired loosening of the cake
structure during subsequent treatmment of the
cake. By loosening the cake structure prior to
processing, efficient washing, bleaching and other
processing treatment has been found to be pro-
moted.

Softening and reduction of dzameter of the
cake—This may be performed before or after

aging the cake, and the aging step may be omit- -

ted under some conditions. ~An important ob-
ject of the reduction of the cake is to soften and
loosen the cake structure to permit better proc-
essing and more general and uniform. access of

the processing liquids during the subsequent :
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-operations, often resulting in:more rapid wash-
. ing and-other processing treatment, and also to

permit more uniform shrinkage of the yarn in
different parts of the cake, during subsequent
stages- of the process.

- Iam aware that it has previously been proposed
to deform yarn cakes in various manners; and

.-also to reduce the diameter of a yarn cake by

the application of substantially radial force, as
well as by the simultaneous application of radial
and axial compression. . I have found, however,
that it is often advantageous to soften the cake,
and also reduce its diameter, by the application
to the outer surface thereof of primarily tangen-
tial force, or components thereof; preferably
without substantial, or, at least, excessive radial
compression; but, in any event, in addition to
any radial or other compression which may be
employed. According to my ocbservation (al-
though I do not desire to limit myself by any
particular theory of operation), the application
of such substantially tangential force acts in a
direction tending to shorten each individual
thread longitudinally, assisting the thread to at-
tain its natural shrinkage. It also appears to
avoid an initial tendency to pack the yarn cake
and g tendency to formation of “hard spots” and
local regions of high rigidity in the cake struc-
ture. Accordingly, I have found that by such
application of substantially tangential force, im~
proved uniformity of the cake structure, and, par-
ticularly, softness of the cake, is promoted, and
subsequent processing is rendered easier and

. Inore uniform, and may be performed in a sub-
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stantially shortened time. In addition, I have
found that the degree of softening of the yarn

.cake may be controlled, so that the operation

may be performed upon cakes of varying degrees
of rigidity.

While reduction in diameter of the cake by ap-
plication of substantially tangential force to the
outer surface thereof may be applied to the cake
even though the cake be spun in a circular spin-
ning pot, without the use of internal ribs, I have
found, nevertheless, that the use of such a ribbed

“or “slatted” spinning pot, as previously described,

tends to facilitate the cperation and produces a

-cake which is more readily loosened by the ap-

plication of tangential force, and which lends it-
self to quicker and more uniform processing.
The softening and reduction in diameter of
the cake, by application of substantially tangen-
tial force thereto, may be carried out either before
or after the washing, bleaching, and other proc-
essing or purification of the yarn cake. I have
found, however, that if the cake is first loosened
by the application of tangential force, prior to

“the processing step, hoth the speed and effective-

ness of the processing may be substantially in-

-creased, and the uniformity of shrinkage is also

improved. I ordinarily prefer, therefore, to ap-
ply the cake softening and reduction, by tangen-
tial force, to the spun cake hefore it is processed.
However, under some circumstances, the cake
reduction step may be employed after bleaching
and other processing of the cake, in which event,

-nevertheless, the uniformity of denier and shrink-

age, and the quality and “feel” of the yarn, tends
to be improved.
Processing—During processing and bleaching,

‘which may be carried out in the manner shown

and described in Gordon Patent No. 1,973,953, I
have found that the uniformity of the processing

treatment is improved by previously loosemng
the ¢ake by application of tangential force, |
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duction of the diameter of the cake, the diameter:

of the processing pot may correspond substan-
tially to the diameter of the reduced: cake, which
has been found to contribute to uniforin’ proc-
essing and shrinkage of the yarn.

Ezxtraction~—It is desirable to remove -excess-

liquid from the cakes before placing them inia’
drying oven, and for this process centrifugal ex-
traction or whizzing has been found useful. The
extraction pot may -have a-diameter somewhat-

larger than that of the processed cake, but the-

increase in size should not be-so-great as to pre-
vent the cake from centering-in-the pot-or- to-
permit stretching or tensioning cof the yarn. I:
have also found that the speed -of -the-whizzing-

pot should preferably be substantially as:low -as:

will remove a sufficient amount ‘of excess-liguid,

as. too high speeds tend to pack-the cake:
Drying.—A. suitable method - of drying is- to

place the cakes on trays and pass-them through-

a tunnel drier, in- which they-are «dried by means-

of heated air. Since each cake tendsto dry-pro-
gressively from its exposed outer and -inner-sur-
faces toward the interior of- the cake; the: drying:
is, preferably, slow, in order te minimize-tén--
sion applied to the interior layers by shrinkage
of the  exposed ounes.. This -efiect is, however;
greatly reduced by application- of the present

invention, so that, when . my - invention -is-em-- 800
ployed, drying may be more rapid -than might-

otherwise be possible without -damage- to- the
yvarn, which is an additional advantage of- the
invention..

As an example of ‘the size and ‘proportion of

the apparatus, I have found that, in the-case-

of a T-inch diameter cake, sufficient -loosening-
of the cake structure, by application of- tan-

gential force, may be produced, in- certain- cases,

by reducing the diameter- of- the cake from T
inches to about 6.5 inches.

be carried out in whizzing pots -having an -in-
ternal diameter of from about 6.6 to 7 inches.

I have found that when the process is car-
ried out as described, and the foregoing precau~
tions are observed, there is produced a yarn cake
having a relatively loose structure, and having
a substantially improved uniformity of denier
of the yarn in all parts of the cake, an improved
feel, and improved quality and uniformity of
other physical and textile characteristics. The
uniformity of bleaching and other processing
may bhe substantially improved, possible tend-
ency to harshness of the yarn, especially on the
outside of the cake, is reduced, and there is also
a substantial reduction in any differences, which
might oftherwise exist, between the denier and
other textile properties of the yarn from the in-
side and outside of the cake. In addition, uni-
formity of shrinkage of the yarn, and uniform-
ity of looseness of the cake, both before and
after drying, is promoted.

In Figures 16 to 20, inclusive, there is illus-
trated, in diagrammatic manner only, the shape:
and form of a yarn cake, when spun in the man-
ner illustrated in Figure 15, at various subse-
quent stages of the process. In Figure 16 there
is shown a plan view of a raw cake, as spun in
a, pot having a series of ribs all of the same
height, and having the shape and configuration
shown in Figure 15. The arrangement of the
threads ig illustrated in purely diagrammatic

The-cake may then-
be washed, processed and otherwise-bleached 'in-
buckets having an internal -diameter of -about-
6.6 inches, and the subsequent extraction-may-
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manner.. Spinning Mmay, although it need not,
be continited until ‘the inner: layer of ‘threads is
substantially. circular in cross-section, as shiown.

Figure 17 is -a partially broken away perspec-
tive view’ of ‘a cake thus spun, after being en-
cased in an elastic covering and ready for treat-
ment by tangential force.

Figure 18 shows a cake as reduced in diameéter
to its extreme position, indicating the lobsening

s effect -and longitudinal cotripression of the’indi-

vidual:threads. -

Figure 19 shows: a- cake’ after the tangential
foree:has-been’ released, and when':the cake is
ready: for® insertion inf: the - processing’ pot for
washing; blesching: and:other:treatment, and

Figure 20- indicates® diagrammatically the
conipleted; - dried’ cake, showing - the loosened
strictire; and indicating: the uniformity of con-
traction of the yarn on’ the inside and outside
of the cake: ‘

Approximate - dimensions- which  I' have ob-
served upon cakes-treated:in-the manner de-
scribed are:

For the cake of Figure 16:

Inches
Top external diameter_ ..o T
Indentation depth_ - - .. _______.__-__ 3
Indentation base o _cc e 3
Cake thickness at indentation..__________ A

Cake -thickness ‘between indentation_...__. 1

Cake height ___ . - 4
For the cake of Figure 18:

Inches
Top external diameéter. .. _________ 534
Indentation depth . . %
Indentation base o __ 3
Cake thickness at indentation_ ... __.___ 1%
Cake thickness between indentation__.. ... 5
Cake height oo 435

After the tangential force has been released,
the cake has considerable springiness ahd tends
to'reassume its original shape, hence .thé dimen-
sions "are only approximate; for the cake  of
Figure 19:

Inches
Top. external diameter. ___. . _.______.____ 635"
Indentation depth_ . ____ . Yy

Cake height_ e 445
Cake thickness, all over— . _________ 1Y,

The cake is preferably bleached in a pot just
large enough to permit it to be slipped easily into
place. The pot preferably supports substantially
the entire exterior of the cake during the proc-
essing operation. The top internal diameter of
the pot, for a cake of the foregoing dimensions,
may be about 6.5 inches and its height 37 inches,
the height of the pot being somewhat less than
that of the cake so that the top and hottom of
the cake are sealed against leakage, and the
processing liquid is forced through the yarn.

The extraction operation may be performed
in a pot large enough to permit the cake to be
easily introduced and removed therefrom, suit-
ably about 6.5 inches in diameter with a height
of 3.8 inches.

For the cake of Figure 20, the approximate di-
mensions, the cake being dried, are roughly as
follows:

Inches
Top external diameter_ . _____ 61
Indentation depth..__ . ___________ 15
Cake thickness, all over.____ . ________ 11

Cake height 3%
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The method and apparatus herein described
are the best embodiments of my invention now
known to me, but it is to be understood that the
invention is not necessarily or specifically limited
thereto, in all cases, but, under suitable condi-
tions, may be carried out in other ways without
departure from its spirit, and within the proper
scope of the following claims.

I claim:

1. An apparatus for use in the manufacture of
rayon by applying components of substantially
tangential primarily compressive force simul-
taneously over substantially the entire outer sur-
face of a spun rayon yarn cake, comprising an
elastic wall member normally smaller in diame-
ter than the outer surface of a rayon yarn cake
to be treated therein, and means for stretching
said elastic member to a diameter sufficient to
receive the yarn cake and then releasing the
stretched wall member to engage the outer sur-
face of the cake and apply components of sub-
stantially tangential force thereto.

2. In an apparatus for use in the manufacture
of rayon yarn, means for applying substantial
components of primarily tangential compressive
force simultaneously over substantially the en-
tire outer peripheral surface of a spun yarn cake
comprising, in combination: an elastic member
adapted to engage the outer periphery of a spun
cake to be treated, said member being, in its con-
tracted condition, of less diameter than the pe-
riphery of the cake; supporting means associated
with the outside of said elastic member; and
means for actuating said supporting means to
distend the elastic member to a diameter suffi-
cient to receive a yarn cake to be treated there-
. in and thereafter releasing said distended mem-
. ber and permitting it to contract and engage
the outer periphery of a yarn cake placed there-
in and apply thereto substantial components of
primarily tangential force, by contraction of said
elastic member.

‘ 3. In a process of manufacturing rayon by the

centrifugal bucket spinning system, including
spinning a rayon yarn cake in a collecting bucket
and thereafter liquid processing the yarn while
still in cake form, the method of softening the
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spun rayon yarn cake, preparatory to such liquid
processing treatment thereof, which comprises
distending an annular elastic membrane having
a normal diameter less than the outer diameter of
5 sthe cake sufficiently to permit the cake to be in- .
serted within the distended membrane, inserting
the cake in said distended membrane, and then
permitting the membrane to contract about the -
cake.
10z% 4. The method of softening a spun rayon yarn
cake to prepare the same for liguid processing
treatment of the softened cake, which comprises
applying a distended, annular, elastic membrane
to the outer peripheral surface of the yarn cake
15:and then allowing the membrane to contract
about such surface to soften the cake and re-
duce the diameter thereof.
5. In an apparatus for use in the treatment
of spun rayon yarn cakes, means for softening
o0;@and reducing the diameter of such a spun cake,
' preparatory to liquid processing treatment there-
of, which comprises an expansible, annular, elas-
tic membrane having, in its untensioned condi~
tion, a diameter substantially less than that of
og5zthe outer peripheral surface of the yarn cake
" to be treated; means for distending said elastic
membrane to permit introduction within the ex-
panded membrane of the yarn cake to be treat-
ed; and means for subsequently releasing said
30;distended membrane to permit the same to con-
© tract upon the outer peripheral surface of the
yarn cake and soften the same and reduce the
-diameter thereof.
6. In a method of treating a spun rayon yarn
35zcake to prepare the same for liquid processing,
the steps which comprise inserting the cake with-
in an annular membrane which has a diameter
sufficiently great, at the time the cake is insert-
ed, freely to receive the cake, said membrane be-
407ing made of a material capable of contracting
to a diameter less than that of the outer diame-
ter of the. cake, and causing the membrane to
contract about the cake sufficiently to exert a
substantial compressive force on the outer pe-
45 ripheral surface thereof.

ALFRED SEELY BROWN.,
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