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THis invention:relates tora:method:of Handling

wound:packages.or-cakes-of: filamentary material
comprising regenerateds cellulése: from:: viscose;

di tox g nevel: shirittkable: wrapper: adapted:to
beappliéd: to:the: cakes:prior: toi-sueh .handling;

Fieshly:spun regenerated:cellittose: from:viscose
iszsubjected: to o series: ofrafterstreating: liquids;,
ineluding: bleaching and: desulfiding: liquids;
fimally” washed: with : water,. and: dried?. In. the
conventional praetice, thefilamentary: material
proceeding: from: the: spinning: bath - is:collected
inzar centtifugal spinning:bucket: to: form: & so=
calledrayom:cake; and:issthen: after=treated. and
diied’in the .cake:forme

The:afterstreated and washed regenerated-cels
lidose :iss in: ther: form: of; avhighly " swolleny gel,
comprising: from: 2009%: to:500%: by weight: of
water.. The moisture: content:of:the:cake -is:re=
duced to at least 7 to 12% during drying;..and

asdhe:waterisiremoved; the filamentary:material ¢

shrinks;. with: shrinkage .of .the cake asiawhole:

Brior: to-the liguid trestments; each: cake. is.

provided witha wrapper:which-isretained-during

theliguid-treating:and. drying:steps.: Both:fabrie
and:paper:wrappers:have:-been:proposed ifor: this:

purposes.

Onei:of. the «difficulties in- processing the: cakes

has<been the-~problem - of: providing- them: with

az- wrapper: which « will: accommodate the - cake

while the filamentary material-is-inthe-extended.

water~swollen condition resultingfrom the liguid.

treatment;. and then: shrink. with' the . cake: as
the water: is:removed therefrom during.the dry-
ing:step... When.: the .cake draws..away.from.the
wrapper. during . drying; the-wrapper-is-too: loose

for: the. dried cake- and- slips: relatively- of the

cake, . making: it: difficult- to- handle-and: tending.
to:disturb- the . thread - layers- at- the- outer. and
inner surfaces of:the:cake: Additionally, the

ends:-of: the- wrapper. are-tucked -into..the -hellow.

center of:the-cake and.when: the: wrapper. does
not-shrink. with-the:.cake; the loose.ends of.the
wrapper. occupy- the: center. of:. the. dried: cake
and.make it:difficult.for the.operator.to.-slip the
cake: without..damaging.. the wrapper: on.perfo-
rated.rods.or.tubes such.as.are. used.in. support-
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ing.the.cake. during dyeing.thereof. in.a,.subse- -

quent operation..
It.is.a prifnary, object of this.invention to pro-

vidé a wrapper for protecting wound packages of
regenerated’ cellulose  from viscose during™ com- i

ventional® ligquid- after-processing; which; as &

result’of “such-liquid- treatment: shrinks with-the

cake- diirihg  thie- drying: step and’ fits- closely to
all ‘surfices:of 'the difed cake: A’ furthier object

is*torprovide: g shrinkablé-cover or: wrappes: for !

e
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2.

a;: rayormn: cake whieh is:inexpensive: and: can: be
thrown away: afterione: use: without:substantially
increasing:the: cost: of prodiucing the thread: A
further: object is:to-provide:a shrinkable:protees
tive wrapper: which: is: strong enough' to> with=
stand processing:conditions:as:well:gs:the moder-
atelyr roughr handling: to which: the: processed
cake istsubjected: during: shipment: to:a: rewind=
ing;. twisting: or:other: textile: working:device. .

The-objects of:the:invention:are:accomplished
by: providing: thier cakes;. after. collection® of the
filamentary material and:prior:to. liquid processs
ing; withr a:liguid-permeable:protective paperslike
cover or. wrapper comprising:fibers:of: a-naterial
which:is:not:affected as:stch byragueous saponis
fying 'media;.and. fibers of: a:cellulose:ester; the
fibers-being: bonded: together;. and! the: fibers int
the: wrapper: occurring: initially; in a: condition
of potential unbalance, whereby: when: the
wrapped: package: is: treated with: an- agueous
saponifying medium to decreasethe’ester-content
of “the:wrapper- by -removali of ester.: groups;. the
celluloserester fibers:are:free-to-shrink and.draw
the remaining fibers;with: them; to.cause cockling
of such remaining fibers, with shrinkage:of.the
wrapper -gs+ai wholer and: acquisition: of: g .crepe
effect: thereby.

THeswrapper: is:placed: on: the cake;:. which- is
then: subjected:- tor the- liquid.: after-treatments:
including an- aqueous: sapomifying. medium;
washed, and-dried:as by: centrifuging:or; by ex~
posure:to-warm: air: currents or. the:like:

The: cellulose:ester: fibers; from:whieh the:ester
groups are-removed-by:the-saponifying: medium,
shrink: or- contract. when. thei cake: isvdried, and
due to.the-condition ofpotential unbalance:of the
fibers, shrinkage-.of the-de~esterified fibers-causes
the-remaining: fibersto cockle-or buckle:. Shrink-
age:of the- wrapper: occurs: simulteneously, with
shrinkage-of: the:cake-: of: regenerated cellulose,
during: drying; and, after:completion: of the-dry=
ing:; operation,. the shrunk: wrapper: fits : closely
against the-inner: and- outer: peripheries- of: the
cake:.

By “condition: of: potential: unbalance? of. the
fibers: is-meant :any: relation: of. the-fibers: such
that:the:cellulose:ester fibers.-are-free~to:shrink
and:draw:the-remaining fibers:with them.. The
potential:unbalance:may. be-due: to. the presence
of: aripreponderance-of! the-cellulose: ester: fibers;
or:randomdistribution -of:the-fibers. it theprods
uct, .orrit-may; - be:due -to-therocecurrence of: those
fibers:at: orzon the surfacerof:a thin felt-like;.or
paper:like;.base; either-at:localized: areas-of: the
surface; or:at alliportions-ofi the:surface; orrbothy;
prowded that:when: the esterrfibers:occuratathe
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surface there is not such intermingling of the
fibers that shrinkage of the cellulose ester fibers
would be opposed by the tendency of the remain-
ing fibers to resist the shrinkage.

If the wrapper comprises a thin liquid-perme-
able paper-like product such as a thin felt-like
product formed from a mixture of the two types
of fibers, such as may be obtained by com-
mingling the fibers by any of the known methods,
for example, carding, deposition from an inert
fluid conveying medium, ete., in order to insure
the condition of potential unbalance the cellu-
lose ester fibers must be present in an amount of
at least 259%, and in the range of 55 to 70%, if
the fibers are parallelized, 25 to 70% if the fibers
occur in random disposition.

If the wrapper comprises a paper or paper-
like product formed from the fibers of a ma-
terial which is not affected as such by the aqueous
saponifying media, and the cellulose ester fibers
occur at the surface only, the cellulose ester
fibers must be present in an amount not less than
7% by weight, and may be present in an amount
of from 7% to 50% by weight, or more.

The de-esterification of the cellulose ester
fibers may be partial or complete, with partial
or-complete reconstitution of the cellulose.

I have found that the aqueous alkaline solu-
tions commonly used at the desulfiding stage in
the after-treatment of regenerated -cellulose
threads effect a sufficient decrease in the ester
content of the wrapper to result in the desired
shrinking and creping thereof during the drying
step. 'The removal of the ester groups to render
the wrapper shrinkable upon drying while it is
in place on the cake can be effected, therefore,
without modification of the conventional after-
treating procedures. )

The invention is illustrated in the accompany-
ing drawing in which

Fig. 1 illustrates diagrammatically means for
practicing one embodiment of the invention;

Fig. 2 illustrates means for practicing another
embodiment;

Fig. 3 shows a tubular cake wrapper in accord-
ance with one embodiment of the invention;

Fig. 4 shows an annular cake of thread hav-
ing a wrapper in accordance with the invention,
the cake being shown in the extended condition
resulting from the liquid after-treatments, in-
cluding treatment with an aqueous saponifying
agent and washing, but prior to drying; and

Fig. 5 shows the cake after the drying opera-
tion, the wrapper being, as shown, creped and
shrunken with the cake due to shrinkage of the
de-esterified cellulose ester components.

The cellulose ester fibers may be in the form
of discontinuous fibers, bundles of such fibers
obtained by cutting or chopping a continuous
filament yarn to the desired lengths, or a con-
tinuous filament or filament yarn may be dis-
tributed on the surface of the paper in a pat-
tern such that the cellulose ester fibers occur
locally on the paper. The term “cellulose ester
fibers” as used herein is intended to include such
fiber bundles as well as the fibers or filaments
per se. The cellulose ester fibers may be bonded
to the surface of a finished paper in any appro-
priate manner. If the cellulose ester is in plasti-
cized condition, the paper on which they are dis-
tributed is heated, preferably under pressure, for
example by passing it between heated calender
rolls, to convert the cellulose ester to adhesive
condition and bind fibers in the product together.
In another embodiment, the cellulose ester fibers
are bonded to the surface of the paper by means
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of a solvent for the ester, for instance, acetone,
when the ester is cellulose acetate. When the
cellulose ester fibers are deposited on the surface
of a web of the other fibers, for example cellulose
fibers, as a step in the manufacture of paper,
they may be anchored to the surface by autog-
enous bonding of the fibers, or they may be
bonded to the surface of the paper by means of a
thin, continuous film of a film-forming material
such as regenerated cellulose which is not itself
affected by the saponifying agent used subse-
quently to remove ester groups.

A web of cellulose ester fibers may be deposited
on the paper, either continuously or discontinu-
ously, during the course of its manufacture, as
shown in Fig. 1, which illustrates more or less
diagrammadtically that portion of a paper making
machine located in general proximity to the head
box. Referring to Fig. 1, the paper making wire
screen | travels continuously and in the direc-
tion of the arrows under idling roll 2, around roll
3, through head box & and between the rollers
5 and i4. A water suspension of paper-making
fibers of a material which is not affected as such
by aqueous saponifying media for cellulose esters
flows into the head box 4 through inlet 6, toward
the continuously travelling inclined wire screen
and, as the fibers reach the screen they are de-
posited on it, the water passing through the
sereen to a collector 7, and being returned to
the system through the pipe 8. The fibers thus
deposited on the screen are represented by fine
lines 9. The sheet of paper is not completely
formed until it reaches the point 10 which is
the point of contact of the level of the fiber
suspension with the moving screen. From point
{0 the paper passes on to be finished in the usual
manner,

At point 11, above the level of the fiber suspen-
sion in the head box, a suspension of cellulose
ester fibers 12 in water is fed into the box,
through an inclined trough i3, which may be
provided with bafies if necessary. The outlet of
trough 3 extends completely across the screen
so that the suspension of cellulose ester fibers
(indicated by the heavy lines i2) is deposited on
the web across the width of the screen. The out-
let end of the trough may be provided with an
automatically operated trap door or the like, (not
shown) to permit deposition of the suspension of
plasticized cellulose ester fihers on the web of
other fibers carried on the screen at spaced in-
tervals along the web. The cellulose ester fibers
are laid down on the surface of the already formed
web, and occur on the surface with little penetra-
tion of the cellulose ester fibers into the web, and
minimum intermingling of the two types of fibers.

The structure comprising the cellulose ester
fibers is dried by passing it between heated rollers
15 and 16, and is then passed between the rollers
{7 and 18 heated to the temperature at which
the plasticized cellulose ester fibers are converted
to a tacky adhesive condition, whereby the cellu-
lose ester fibers are autogenously bonded to the
paper fibers. The structure is then cooled, for
example by subjecting it to cold air currents, to
set the fibers in the bonded relation. The paper
is then formed into a tube or sleeve-like member
to provide the cake wrapper. The tube may be
formed by overlapping the edges of the paper
sheet, and subjecting the overloaded edges to heat
and pressure whereby the cellulose ester fibers
which occur at the edge are again activated to
tacky condition, and bonded together to seal the
edges. The tubular wrapper is then slipped over
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the rayon cake to be after-treated, the ends of the
wrapper being tucked into the hollow center of
the cake, and the wrapped cake is treated with
the after-treating liguids, including an aqueous
saponifying medium, which may also. be a desul-
fiding medium for the thread, such as an aqueous
solution of about 6.0% sodium sulfide and 0.5%
sodium earbenats, finally washed, and dried, as

by centrifuging followed by exposure to circulat-.

ing warm air currents,

As an example, when the wrapped filamentary
material is desulfided using the selution of sodi-
um sulfide and sodium ‘carbonate mentioned
above, at a temperature of 40-45° C. for one-half
hour, and the paper cake wrapper comprises 20%
of tellulose acetate fikers, the percent combined
acetic acid in the cellulose acetate component of
the wrapper drops from 54 to 30%, and the wrap-
per shrinks correspondingly during the drying
step, with the development of crepe effects.

If unplasticized cellulose ester fibers are laid
down on the web carried by the travelling wire
screen of the paper-making méchine, they may
be bonded to the surface by spraying or otherwise
treating the paper with = solvent, or the paper
may be provided with a thin film of a film=-form-
ing material, preferably regenerated cellulose,
which will anchor the cellulose ester fibers to the
paper, Means for practicing this embodiment of
the invention is illustrated diagrammatically in
Fig. 2, only a portion of the apparatus being
illustrated, and the web 19 carrying the cellulose
ester fibers 20 being shown as it passes from the
travelling wire screen of Fig. 1. As an illustrative
example, the structure carried by the screen may
comprise 80% by weight of cellulose fibers and
20% by weight of cellulose acetate fibers, the
ester fibers being in the form of bundles obtained
by cutting or chopping 300. denier/80 filament
cellulose acetate yarns having a twist of 2% turns
per inch. The structure is dried by passing it be-
tween the heated calender rolls 21 and 22 which
also serve to press the cellulose ester fibers against
the web consisting of the other fibers. An aque-
ous solution of viscose of from 2 to 5% concentra-
tion is extruded onto the surface of the web car-
rying the ester fibers through the extrusion de-
vice 23, after which the product is passed through
the vessel 24 containing an agueous sulfuric acid
coagulating and regenerating bath which regen-
erates the cellulose. After drying the paper car-
rying the cellulose ester fibers and regenerated
cellulose film in any suitable manner, a suitable
length of the paper is formed into a tube and
sealed along its edges. For example, one edge
may be brushed with a solution of cellulose ace-
tate in acetone, and lapped over the other edge,
the acetone evaporated, and the overlapped edges
subjected to heat and pressure to seal them to-
gether.

A tubular cake wrapper in accordance with the
invention is shown in Fig. 3, the cellulose ester
fibers being in the form of bundles or yarn
lengths distributed on the surface of the wrapper
in g series of parallel strips or ribs 25. It will be
understood that the cellulose ester fibers may oc-
cur at all portions of the surface of the paper
hase, the proportion of cellulose ester fibers be-
ing not less than 7% by weight. The upper limit
for the cellulose ester fibers is not critical, but
generally those fibers are used in an amount in
the range of 7% up to 50%.

As shown in Fig. 4, the tubular paper wrap-
per is placed over the cake. When the cake is
after-treated by liquids including an aqueous
saponifying medium for the cellulose ester, the
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6
ester groups are. removed, and. the . wrapper
shrinks. with: the cake during the drying step.
As shown in Pig. 5, the wrapper which fitted
closely to the water-expanded liquid treated cake
of Tig. 4, also fits closely against the surfaces of
the dried and shrunken cake.

- Bxamples of the cellulose ester fibers wh1ch
may be-used, in: plasticized. or unplasticized con-
dition, are fibers of cellulose: acetate, cellulose
propionate, cellulose butyrate, and mixed. cellu-
lose. esters such as cellulose acetate-butyrate..

ihers of a material which is not affected as
such by the saponifying medium, and suitable for
meking the paper are-natural fibers such as wood,
cotton, hemp, linen, abaca, or synthetic fibers
such as regenerated. cellulose fibers obtainable
from viscose or cuprammonium. Such fibers may
be of regular paper-making length or they may
be longer than normal raper-making length.
Generally, the alkaline desulfiding liquid which
is- also & saponifying agent for the cellulose es-
ter comprises an aqueous solution of sodium. sul-
fide which  may or may not contain a small
amount of other alkaline agents such as, for in-
stance, sodium .carbonate. However, other sa-
ponifying agents may he used, if desired, and it is
within the scope of the invention to treat the
wrapped cake with a saponifying medium, at a
stage separate from the desulfiding treatment,
and prior to the final washing step. '

If-desired or necessary, the paper wrapper may
be provided with a multiplicity of minute holes
for increasing the vorosity of the wrapper, prior
to placing it over the thread cake.

The cellulose ester fibers may be activated by
heat or the solvent to the point where they flow
to form a film which is adhered to the surface of
the paper, but preferably the fibers remain in es-
sentially fibrous form in the wrapper. However,
after the drying step, neither type of fiber oc-
curs in its original condition, the de-esterified
cellulose ester fibers being shrunken, with cock-
ling of the remaining fibers to produce the creped
effect.

The bonds between the fibers obtained by con-
verting the cellulose ester fibers to adhesive con-
dition by heating and then cooling the product
to set the fibers in the bonded relation are not
disturbed by the after-treating liquids. The fi-
bers remain fixed in the bonded condition
throughout the after-treatments and the drying
step. The dried wrapper in which the fibers are
unified by coalescence, i. e. by cellulose bonds,
exhibits good tenacity and the dry wrapped cake
can be handled without tearing of the wrapper.
Since the wrapper shrinks with the ecake, it can
not slip relatively of the cake after the drying,
and this facilitates handling of the cake and pre-
vents damage to the exposed layers of the cake
due to brushing of the wrapper thereagainst.
Since the wrapper fits closely against both the
inner and outer peripheries of the cake, the cen-
ter of the cakes is left free to receive the rods
or the like on which the wrapped cakes are sup-
ported for subsequent processing such as dyeing.

By a “liquid permeable” paper-like cover or
wrapper as used herein, is meant any permeable
sheet material such as paper or thin felt-like
products having good wet strength and of suffi-
cient thinness and flexibility to be readily con-
formed generally to both the inside and outside
peripheral surfaces of an annular thread or yarn
package.

The above description and examples are in-
tended to be illustrative only, and not to limit
the scope of the invention. Any departure there-
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from which conforms to the spirit of the inven-
tion is intended to be included within the scope
of the appended claims.

I claim:

1. The method comprising distributing from
about 20 to 50% by weight of cellulose ester fibers
on a surface of an unperforated and unslitted
sheet of liquid-permeable paper formed from
cellulose fibers, said ester fibers being distributed
only at spaced portions of the sheet, rendering
the cellulose ester fibers adhesive and subjecting
the sheet to pressure to obtain a sheet in which
the ester fibers are autogenously bonded to the
cellulose fibers, wrapping the unperforated sheet
about all surfaces of an annular package of re-
generated cellulose filamentary material freshly
prepared from viscose, treating the wrapped
package with aqueous after-treating liquids in-
cluding an aqueous alkaline solution which is a
desulfiding agent for the filamentary material
and a saponifying agent for the cellulose ester
to simultaneously desulfide the filamentary ma-
terial and at least partially de-esterify the ester,
finally washing the wrapped package, and there-~
after heating all portions of the wrapped package
to thereby (1) dry the filamentary material with
shrinkage of the filamentary package and (2)
shrink the sheet of bonded cellulose fibers and
de-esterified cellulose ester fibers with the pack-
age.

2. The method of c¢laim 1 in which the fibers
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distributed on the sheet of cellulose fibers are
cellulose acetate fibers and they are distributed
in spaced parallel strips.

3. The method of claim 1 in which the desul-
fiding agent is an aqueous solution of sodium
sulfide.

4. The method of claim 1 in which the desul-
fiding agent is an aqueous solution of sodium
sulfide and sodium carbonate.

ORLANDO A. BATTISTA.
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