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_ -~ This invention relates to-new or improved arti-

ficial effect filaments, yarns, threads, cords, rib-

‘hons, knitted, woven or other fabrics or other ma-

terfals made of or containing cellulose acetate or

& other cellulose esters, for example cellulose for-

nate, cellulose propionate or cellulose butyrate.

‘The present invention comprises new effect ma-

terials, for example filaments, yarns, threads or

_ knitted, woven or other fabrics, made of or con-

10 taining cellulose esters, part of which is more

easily saponifiable than the remainder.

- The invention further comprises the above ma-

terial after differential saponification, e. g. after

- treatment so that part of the cellulose ester is

16 saponified and part remains unsaponified. The

invention in addition comprises processes for the

menufacture of such materials and for their
treatment and particularly their colouration:

T have found that very desirable effects may be

2¢ broduced by weaving, knitting, twisting 'or other-

wise making up filanients, yarns or threads of cel-

lulose acetate or other cellulose esters having dif-

ferent degrees of resistance to saponification..

. By differential saponification of the products, ma-
o5 terials may be produced which while consisting
substantially of cellulose esters nevertheless are
capable of yielding cross-dyed effects.. By includ-
ing yarns or threads of other fibres for example
wool, silk, cotton, viscose or other artificial silk,

30 still further effects may be preduced upon colour-
ing the materials. The portion of the cellulose
ester which is saponified acquires an affinity for
the direct or substantive cotton colours, while ac~
cording to the degree of saponification the saponi-

35 fled portion of the cellulose ester may or may not-

lose its affinity for the dispersed insoluble type of
dye, e. g. the “SRA” colours. 'The saponification
may be conducted so that the less or least resist-
ant portion only is.saponified, or so that part is
40 completely saponified and part only partially
saponified. Again if three types of cellulose ester
are employed in the fabric or other material hav-
ing three different degrees of resistance to sapon-
ification, the least resistant may be completely
46 saponified, another portion may be partially

saponified while the most resistant may remain

substantially unsaponified. -
..'The filaments, yarns, threads, etc. of cellulose
acetate or other cellulose esters having different
50. degrees of resistance to saponification may be pro-
duced by any suitable process. Different esters
having the desired difference in resistance may
be employed or different degrees of resistance may
be preduced in any one ester by suitable variation
85 of the initial acidyl content or of the conditions

(CL. 8—20)

of spinning or other factors. For example I have
‘found that by varying the solvent, e.. g. acetone,
content of the evaporative medium in the im-
mediate vicinity of the spinning nozzles in a dry-
spinning process filaments of various degrees of
resistance to saponification may be produced.
Thus in the case of dry-spinning 4 concentrated
acetone solution of cellulose acetate, e. g. 25%
concentration or more, by carrying out the spin-
ning in such a way that the concentration of
acetone in the region of the spinning nozzles is
higher than 1%, e. g. 2 or 3% or more, fllaments
are produced which are more resistant to saponi-
fication than fllaments produced by spinning into
air in which the concentration of acetone is less
than 1%. The solvent concentration in the vicin-
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ity of the spinning nozzles may be varied in any -

desired manner. For example it may be in-
creased by injection of solvent vapour, mixed if
desired with a proportion of air or other inert gas
or vapour, or by decreasing the rate of flow of the
evaporative medium. -Again the reverse effect
may be obtained by decreasing the solvent concen-
tration, e. g. by injection of air or other inert gas

-in the region of the nozzles or by increasing the

rate of flow of the evaporative medium.
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The invention further comprises filaments hav- -

ing a periodically or intermittently varying resist-
ance to saponification. Such filaments may be
produced for example by periodically or inter-
mittently varying the solvent concentration in the
region of the nozzles of the dry-spinning appa-
ratus, e. g. by intermittent injection of solvent
vapour and/or air or other inert gas or by inter-
mittent increase and decrease of the rate of flow
of the evaporative medium. New yarns, threads,

cords, knitted, woven or other fabrics or other.

materials may be made by associating, twisting,
cording, weaving, knitting or otherwise making
up such filaments of periodically or intermittently
varying resistance to saponification. Doubled
yarns or cords exhibiting novel effects upon sub-
sequent colouration may be produced by twisting
or otherwise associating yarns of periodically or
intermittently varying resistance to saponification
so that the parts of a definite degree of resistance
to saponification do not register with each other.
For example a yarn showing periodically two dif-

ferent degrees of resistance to saponification may

be twisted with a similar yarn so that the less re-
sistant portion of one yarn registers with the more
resistant portion of the other, or so that the re-
sistant portion of one yarn registers with half the
resistant portion and half the unresistant portion

of the other yarn. Upon subsequent_ly dyeing the
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latter doubled yarn or cord a periodic increase and
decrease of colouration is obtained while with the
former doubled yvarn or cord speckled or pale
colouration effects are obtainable. Effects may
moreover be produced by twisting, knitting, weav-
ing or otherwise making up the above intermit-
tently or periodically varying filaments with fila~

ments, yarns or threads of unvarying resistance

to saponification and/or with other fibres'such as
silk, wool, cotton or the cellulosic type of artificial
silk. Again such intermittently or periodically
varying filaments or the yarns or threads pro-
duced therefrom, may be made up with two or
more types of cellulose ester filaments, yarns or
threads, having different but unvarying degrees
of resistance to saponification.

As indicated above the invention includes the
processes of differentially saponifying the above
materials and includes the products so produced.
For the purpose.of producing this differential
saponification the concentration of the saponify-
ing solution or reagent, and/or the conditions un-
der which it is applied, are so chosen that various

degrees of saponification are produced in different

types of cellulose ester.  As a broad indication it
may be stated that a fabric composed of cellulose
acetate filaments produced by dry spinning into
air containing less than 1% of acetone vapour
and cellulose acetate filaments produced by dry
spinning into air containing 2 to 3% of acetone
vapour may be.satisfactorily differentially sapon-
ified by treatment for 1% to 2% hours at about
70 to 80° C. with a solution containing 0.5 to 1.0
grams of caustic soda per litre or 2.5 to 5.0 grams
of sodium carbonate per litre. Any other suitable
saponifying agent may be employed for the pur-
pose of the present invention, for example caustic
potash, potassium carbonate, sodium silicate, tri-
sodium phosphate and the like. Buffer salts, for
example sodium chloride or soaps, may be added
to the saponification baths or reagents. Further-
more swelling agents for the. cellulose esters, for
example ethyl or methyl alcohol, may be added.
The addition of such swelling agents may affect

the degree and type of saponification produced.
For example with sufficient swelling agent in the.

saponifying bath the saponification may be ren-
dered uniform throughout the filaments as op-
posed to superficial.
of assistance in obtaining complete saponifica~
tion of any particular portion of the cellulose
ester material. In the case of treating materials
containing two different cellulose esters, e. g. cel-
lulose acetate and cellulose benzoate, the swelling
agent may be so chosen that it swells and pro-
motes saponification of only one of the esters.
The new cords, fabrics or other materials of
the present invention may be coloured by any
suitable process before or after saponification.
The invention is of particular importance in con-
nection with differentially coloured materials ob-
tainable by colouring after differential saponifica-
tion.  Depending on the degree to which they
have been saponified, the cellulose ester materials
retain or lose their affinity for the dispersed in-
soluble colours, e. g. the “SRA” colours. Super-
ficially or completely saponified materials acquire
an affinity for the substantive cotton colours,
while uniformly partially saponified materials do
not in general acquire such an affinity. A large
variety of effects may therefore be obtained by
varying the method of saponification or by em-
ploying appropriate dyestuffs. Dyeing may fur-
ther take place simultaneously with saponifica-
tion, for example by incorporating a cotion dye-

Swelling agents are also.
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stuft in a saponification bath. As already indi-
cated further effects may be produced by asso-
ciating other fibres with the cellulose esters of
various degrees of resistance to saponification and

applying suitable colours to such other fibres.
The following examples show the best methods
known to me for carrying the invention into effect
but they are not to be considered as limiting it-in
any way:—
. Example 1

A fabric is knitted or woven or a yarn or cord
doubled from a yarn made from cellulose acetate
of 60% acetyl content (calculated as acetic acid)
and from a yarn of cellulose acetate of 50% (or
under) acetyl content.

Example 2

An acetone soluble cellulose acetate is dissolved
in acetone to form a 25% solution -and the sol.u-
tion spun by dry spinning methods while main-

taining a concentration of acetone vapour in the

immediate vicinity of the jet of about 1% or less.
The same cellulose acetate solution is then spun
while maintaining in the region of the jet an ace-
tone concentration of about 3% so as to form a
second yarn. The two yarns are then doubled to
form a doubled yarn or cord or are knitted, woven
or otherwise made up to form a fabric.

A yarn showing a periodically varying resist-
ance to saponification is obtained by dry spin-
ning the same cellulose acetate solution and by
periodically injecting acetone vapours into the
region of the nozzle so that the acetone concen-
tration in this vicinity varies from 1 to 3%. The
yarn thus obtained may be twisted, knitted or
woven with itself or with either of the yarns pro-
duced according to Example 1 or with any other
suitable yarns to form a doubled yarn or cord or
to form a fabric.

Example 3

Differential'saponiﬁcétion of any of the prod-

“ucts obtained according to Examples 1 and 2.

A saponification bath is made up containing
0.05% of caustic soda and 0.1% soap. The yarn,
cord or fabric produced according to Examples 1
or 2 is entered into a bath of about 80 times ifs
weight and the saponification continued at about
80° C. for a period of 2 to 3 hours. If desired the
goods may be simultaneously dyed by addition to
the bath of a cotton dyestufl in a concentration of
1% of the weight of the goods.

Instead of caustic soda sodium carbonate may
be used, the quantity being approximately five
times the weight of caustic-soda used.

What I claim and desire to secure by Letters
Patent is:—

1. Process for the production of improved tex-
tile materials, which comprises producing fila-
ments -of an organic ester of cellulose by a-dry
spinning operation, in the course of which the
solvent content of the evaporative atmosphere is
varied to produce local differences in the resist-
ance to saponification. of the filaments, and sub-
sequently treating said filaments with a saponify-
ing agent of such strength, at such temperature
and for such time that local differences in the
degree of saponification are produced.

2. Process for the production of improved tex-
tileé materials, which comprises producing fila-
ments of cellulose acetate by a dry spinning oper-
ation, in the course of which the solvent content
of the evaporative atmosphere is varied to pro-
duce local differences in the resistance to saponi-
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ing said filaments with a saponifying agent of
such strength, at such temperature and for such

-time that local differences in the degree of saponi-

fication are produced.
8. Process for the production of improved tex-
tile materials, which comprises producing fila-

_ments of an organic ester of cellulose by a dry

spinning operation, in the course of which the
solvent content of the evaporative atmosphere
is intermittently varied to “produce filaments
having the same acyl content along the length
thereof and having local differences in the resist-
ance to saponification of the filaments, and subse-
quently treating said filaments with a saponifying
agent of such strength, at such temperature and

for such time that local differences in the degree -

of saponification are produced.

3

4. Process for the production of improved tex-
tile materials, which comprises producing fila-
ments of cellulose acetate by a dry spinning oper-
ation, in the course of which the solvent content
of the evaporative atmosphere is intermittently
varied to produce filaments having the same ace-

. tyl content along the length thereof and having

local differences in the resistance to saponifica-
tion of the filaments and subsequently treating
said filaments with a saponifying agent of such
strength, at such temperature and for such time
that local differences in the degree of saponifica-
tion are produced.

ROBERT PIERCE ROBERTS.
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