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This invention relates to the freatment of
cellulose organic derivative filaments, fibers,
threads and the like and more particularly to a
method of eliminating the tendency of such ma-
terials to accumulate charges of static electricity
in twisting, winding and spinning. The inven-
tion also relates particularly to the treatment of
cellulose organic derivative cut staple fibers to
adapt them for the manufacture of spun yarns.

As is well-known, cellulose organic derivative
materials, particularly in filament, yarn, or sheet
form, are particularly subject to the accumula-
tion on their surfaces of charges of static elec-
tricity from frictional and other influences. In
the case of filaments and yarns in which the
surface area of the material (per unit of weight)
is enormously greater as compared to sheefs or
films, the problem of static often assumes serious
proportions. In the manufacture of yarns of
various types from artificial filaments, numerous
steps in which the yarn is subjected to frictional
influences may be necessary, as for example,
twisting, winding, warping, carding, combing,
drawing, spinning, and the like, all of which op-
erations tend to produce large accumulations of
static on the fillaments. This is particularly ag-
gravated in the utilization of cut staple, as for
example, in the making of spun yarn, since in
carding and combing considerable friction is de-
veloped and as a result sufficient charges accu-
mulate on the fibers to make the formation of the
web difficult, if not impossible; furthermore, even
if a web is formed with some degree of success,
the subsequent drafting operation produces a
very uneven spun yarn or intermediate roving due
to the presence of the static charge. In addition,
there is the ever-present fire hazard.

Cellulose derivative yarn, particularly in the
form of cut staple, is extremely difficult to handle
in the various operations involved in making spun
yarn, not only because such material is composed
of filaments having smooth, glass-like surfaces
without natural kink or irregularity, but also be-
cause it has relatively negligible moisture con-
tent at normal humidities, as compared to nat-
ural fibers such as cotton and wool, making it
inherently far more susceptible to the accumu-
lation of static. The charges accumulating on
cellulose derivative cut staple fibers are, under
some circumstances, even sufficient to separate
the individual fibers a distance of inches, not-
withstanding their relatively minute size.

This invention has as its principal object to
provide an improved method for the treatment
of cellulose organic derivative yarns to reduce
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other influences.
‘a method of facilitating the handling and em-

or eliminate the tendency of such yarns to accu-
mulate charges of electricity under frictional and
A further object is to provide

ployment of cellulose organic derivative cut
staple fibers in the various operations involved in
the manufacture of spun yarns. Another ob-
ject is to provide an improved type of cellulose
organic derivative cut staple having little or no
tendency toward accumulation of static elec-
trical charges. Other objects will appear here-
inafter.

These objects are accomplished by the follow-
ing invention which in its broader aspects com-
prises applying to cellulose organic derivative
yarns either in the form of filaments, threads or
staple fibers, an anti-static composition charac-
terized by the presence therein of organic amine
and inorganic base salts of organic acids having
the general formula:

R—[0—(CHY) n]x—l(‘»~0 1

where R is a substituent selected from the group
consisting of substituted and unsubstituted aro-
matic, aliphatic and hydroaromatic groups, n is
1, 2, etec., and x is 1, 2, ete.

The structure of these salts may ke repre-
sented by the formula:

R—[0—(CH2).]—C—OH—B

where B is a primary, secondary, tertiary or
quaternary organic base an inorganic base or
ammonia. )

The various amine salts of the above men-
tioned acids may be prepared by any of the
known methods for preparing relating: com-
pounds. As s rule we prefer to treat the desired
amine with a stoichiometric amount of the acid
or in cerfain cases an excess of the acid or amine
may be used.

In accordance with our invention the above
mentioned amine salts may be applied to the
yarn in any convenient manner, for example,
by roll, wick, immersion, spraying or the like.
Inasmuch as these compounds are soluble in oil
they may be dissolved or dispersed in oils such
as mineral oil, blown and unblown, drying, and
semi-drying vegetable and animal oils, examples
of which are light mineral, neat’s-foot, olive, tea-
seed, castor, soya bean, rapeseed oils, etc.

In the following examples and description, we
have set forth several of the preferred embodi-
ments of our invention, but they are included



2

merely for purposes of illustration and not as' s
limitation thereof,

Ezxzample 1

B-Octadecyloxyethoxyacetic. acid difurfuryl-
amine salt is applied to textile materials (silk,
cotton, wool, cellulose acetate,. viscose, etc.) by
means of a bath, wick, roller, spray, ete. to facili-
tate their knitting, weaving, spinning, and the
like. Yarns lubricated with the above type of
lubricant are of special value in the preparation
of cut staple fibers. These fibers may be oiled
before or after cutting. Some of the other
amines that we may use are: ditetrahydro-
furfurylamine, tetrahydrofurfurylamine, cyclo-
hexylamine, g-hydroxyethylcyclohexylamine, an-~

_ iline, morpholine, N-ethylmorpholine, piperidine,
ethylamine, dipropylamine, butylamine, triethyl-
aniine, di-g-methoxyethylamine, tetramethylam-
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Ezample 6
Phenoxyacetic acid dipropylamine salt______ 3
Water 1
Blown sperm oil e - 96
Example 7
Cyclohexyloxyacetic acid triethylamine
salt_. 1-5
- Blown teaseed ofl ___.._______.____._____ 99-.95
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monium hydroxide, trimethylbenzyl ammonium. gp

hydroxide, 2-amino pyrrole, - 2-aminothiophene,
triethanolamine, ethylene diamine,
cyclohexylamine, piperazine, éte. sodium, potas-
sium ete., salts of the above-mentioned acid.

Ezxample 2
A conditioning liquid is made up as follows‘:
Parts
8,8’ ~Tetrahydrofurfuryloxyethyl ether_..____ 70

B-Oleyloxy-g-ethoxyethoxyacetic acid butyl-
amine salt_ mm—mmmme =2l 30

dimethyl- -

25

and applied to textile materials such as silk, -

wool, cellulose acetate, etc. as described in Ex-
ample 1. If the yarn is intended primarily for
knitting, the amount of conditioning liquid ap-
plied may vary from 4-25% by weight of the
yarn and if for weaving, between 1-5% by weight
of the yarn. ‘ )

Cellulose acetate filaments treated as described
above are quite soft and pliable and give im-
proved results in various textile operations such
as weaving, knitting, etc. and especially in the
production of cut staple ‘fibers. In place of the
amine used above we may use any of the amines
listed in Example 1.
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Conditioning liquids particularly useful for the

treatment of various types of yarns in accord-
ance with our invention particularly those com-
posed of or containing cellulose acetate, cellulose
acetate propionate, cellulose acetate butyrate,
and similar organic acid esters, and especially
adapted for the deelectrification or anti-static
treatment of cellulose organic derivative cut
staple yarns are as follows:

Ezxample 3

A conditioning liquid particularly useful on cut
staple fibers and which may be used for other
textile operations is made up as follows:

: Parts
Tritetrahydrofurfurylamine methoxy acetate 1

Blownolive oil .___________ . _____ .. 40
Glycerol acetone propior;ate---------.’ ______ 59
' Example 4
Cyclohexylamine-g-ethoxyethoxy acetate___.. 5
Neat’s-foot oil.___ _ ______.__________________ 60
Tetrahydrofurfuryl lactate.._ . _________ 35
' Example 5 ,
Dimethylcyclohexylamine  g’-ethoxy-g-eth-
oxyethoxy acetate . __ . ________ 5
Blown neat’s-foot oil_ - ———— 95
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Ezample 8
B-Benxyl oxy propionic acid piperidine salt.__ 2

Mineral oil...___ _— ~——= 90
Diethylene glycol dipropionate______________ 8
, Example 9
Water . 80
Gelatin ____ - — "5
B-Phenylethoxyacetic acid morpholine salt__ 10
fIfetrahydrofurfur'yl tetrahydrofuroate.______ 5
o ' Ezxample 10 '
- Water _..__:.. : : e 70
Water soluble cellulose ester-___.___________ 5
2-Thienylamine g-butoxyethoxy acetate_____ 20
Sulfonated castor ofl_______-_________-.__ 5
Ezample 11
Cyclopentyloxyacetic acid cetylamine salt____ 5
Blown teaseed oil.._ il 95
_ Ezample 12 o
Ethylene diamine dimethoxy acetate..__._ 1-20
Blown olive oil . __.___ i ___.__________ 99-80
‘Example 13
Blown neat’s-foot oil-__________.______._ 99-95
Butoxy acetic acid ammonium salt_______ 1-5

Any of the above compositions may be ap- -

plied to the yarn intended for use in circular
knitting by means of a bath, wick, spray, roller,
pad or any suitable means. The amount of
conditioning liquid applied may vary between
5-25% by weight of the yarn. Usually, however,
the amount of conditioning liquid applied is about
10-15% by weight of the yarn. Yarn composed
of cellulose acetate conditioned as described
above gives excellent results when used in the
circular knitting process.

As will be apparent from the above examples
and description the conditioning agents of our
invention may be applied by a wide variety of
methods. For example, we may employ the
agent as an ingredient of the spinning dope from
which the filaments are formed, the amount of
the agent so employed depending upon a num-
ber of factors, such as the particular cellulose
derivative used in making the yarn, the solvent
or solvent combination used in making up the
spinning solution, and the degree of softness or
pliability desired in the yarn, ete.

. If the conditioning agent is to be applied to
the yarn after spinning, this may be done by
bringing the yarn in contact with a, wick, roll, or
felt wet therewith, or the liquid may be applied
by immersion, spray, or otherwise. The particu-
lar point at which the liquid is applied may vary.
It may, for example, be applied to the yarn in-
side or outside the spinning cabinet, between the
guide and godet roll, between the godet or other
roll or guide and the point of winding and/or
twisting. In some cases, the liquid may even be
applied to the yarn after winding onto cones,
spools, bobbins, or the like or by the so-called
“bobbin to bobbin” method.  In the case of staple

" 2N




2,263,007

fiber manufacture, the liquid may be applied to
the yarn prior to, or after cutting into staple
lengths.

The amount of the agent so employed will vary
widely depending upon the results desired, the
specific nature of the;material to which the agent

. is applied, the use to which the yarn is even-
tually to be put and other factors. For exam-

ple, in a given case where a cellulose organic.

acid ester yarn such as a yarn composed of cel-
Iulose acetate, is intended for knitting, about 4
to 25% or more by weight, based on the weight
of the dry yarn, may be satisfactory, while if
the yarn is intended for weaving, the amount
may vary between about 1 and 5%.

Although in the above examples we have re-
ferred primarily to yarn treating compositions
containing only the conditioning agent and an
oil, other ingredients such as solvents, non-sol-
vents, emulsifying agents, blending agents and
the like, may be added within the scope of our
invention. Likewise, various dyes or other color-
ing matter may be included in case it is desired
to permanently or fugitively tint or dye the ma-
terial undergoing treatment.

Although we have found it convenient to il-
lustrate our invention by reference to composi-
tions containing specific percentages of the var-
jous ingredients, these percentages may vary
widely depending upon the particular purpose
for which the composition is intended. For ex-
ample, if it is desired to control the deelectrify-
ing action of the conditioning agent, the amount
of the agent may be adjusted as, for example, by
reducing the amount of the agent and corre-
spondingly increasing the amount of oil or other
ingredient. ’

While we have described our invention with
particular reference to the treatment of yarns
composed of organic derivatives of cellulose such
as cellulose acetate, the conditioning agents and
formulas described herein are applicable to the
conditioning of many other types of cellulose de-
rivative yarns such as those composed of or con-
taining cellulose propionate, cellulose butyrate,

" cellulose acetate propionate, cellulose acetate bu-
tyrate, ethyl cellulose, methyl cellulose, benzyl
cellulose and others, as well as to the condition-
ing of silk, wool, cotton, viscose and other nat-
ural or artificial materials.

The term “yarn” as used herein and in the
claims is to be understood as including a single
filament, a plurality of filaments associated into
the form of a thread, either of high or low twist,
single or multiple threads associated or twisted
together, composite threads composed of a mix-
ture of natural and artificial filaments or a com-
posite thread formed by twisting together indi-
vidual strands of natural or artificial materials,
as well as cut staple fibers produced from natural
and/or artificial filaments or threads and spun
yarn produced from such staple fibers.

As indicated above, the yarn conditioning
agents of our invention are exceptionally good
solvents for a wide variety of mineral, blown and
unblown, drying and semi-drying animal and
vegetable oils such as cottonseed, olive, castor,
neat’s-foot, sperm, and other oils. This enables
them to be used with any of such oils in making
up a variety of yarn treating formulas of varying
composition. )

The yarn conditioning method and composi-
tions of our invention possess many outstanding
advantages. The fundamental and outstanding
characteristic of the agents employed in accord-
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ance with the invention is their ability to deelec-
trify yarns, especially those composed of or con-
taining organic derivatives of cellulose such as
cellulose acetate and render them amenable to
various textile operations, especially operations
such as those involved in the manufacture of cut
staple fibers. Another outstanding characteris-
tic of these compounds is their exceptional sol-
vent power for a wide variety of mineral, animal,
and vegetable oils and their ability to act as lu-
bricating assistants in conjunction with these
oils when applied to such yarns. In addition,
due to their solubility In water, they may be
readily removed from yarns and fabrics. by
means of the usual aqueous scour baths. By em-
ploying the yarn conditioning agents and method
of our invention as herein described, one is en-
abled to obtain highly satisfactory results in the
manufacture of yarns and woven fabrics and es-
pecially the production from these yarns of
closely knit fabrics free from defects such as pin
holes, stitch distortion, laddering and the like.

What I claim and desire to secure by Letters
Patent of the United States iIs:

1. The method of eliminating the tendency of
yarns, filaments or fibers to accumulate charges
of static electricity, which comprises applying
thereto a composition containing as its essential
anti-static component a salt selected from the
group consisting of salts of organic acids hav-
ing the general formula:

R—[O—(CH:)-];——("J—OH—B

‘where R is a substituent selected from the group

consisting of aromatic, aliphatic and hydroaro-
matic groups; B is a basic component selected
from the group consisting of the primary, sec-
ondary, tertiary and quaternary organic bases,
the inorganic bases and ammonia; and wherein
7 is an integer less than four and x is an integer
less than four.

2. The method of eliminating the tendency of
yarns, filaments or fibers composed of or con-
taining organic derivatives of cellulose to accu-
mulate charges of static electricity, which com-
prises applying thereto a composition containing
as its essential anti-static component a salt se-
lected from the group consisting of salts of or-
ganic acids having the general formula:

R—[O—(CH1)n];—(I|3—OH—B

where R is a substituent selected from the group
consisting of aromatic, aliphatic and hydroaro-
matic groups; B is a basic component selected
from the group consisting of the primary, sec-
ondary, tertiary and quaternary organic bases,
the inorganic bases and ammonia; and wherein
n is an integer less than four and x is an integer
less than four.

3. ‘The method of eliminating the tendency of
yarns, filaments or fibers composed of or con-
taining cellulose acetate, to accumulate charges
of static electricity, which comprises applying
thereto a composition containing as its essential
anti-static component a salt selected from the
group consisting of salts of organic acids having
the general formula:

R—[O—(CH:).]:—ﬁJ—-—OH—B

where R is a substitutent selected from the group
consisting of aromatic, aliphatic and hydroaro-
matic groups; B is a basic component sclected



4

from the group consisting of the primary, sec-
-ondary, tertiary and quaternary organic bases,
the inorganic bases and ammonia; and wherein
7 is an integer less than four and x is an integer
less than four. ‘ :

4. The method of eliminating the tendency of
yarns, filaments or fibers composed of or con-
taining cellulose acetate to accumulate charges
of static electricity, which comprises applying
thereto & composition containing as its essential
anti-static component a salt selected from the
group consisting of salts of organic acids having
the general formula: . ' T~

B—[o—(cm).ls—(lv-'pn—n

where R is a substituent selected from the group
consisting of aromatic, aliphatic and hydroaro-
matie groups; B is a basic component selected
from the group consisting of the primary, sec-
ondary, tertiary and quaternary organic bases,

- the inorganic bases and ammonia; and wherein
-n-is an integer less than four and z is an integer
less than four, and a textile lubricant.

- 5. The method of eliminating the tendency of
yarns, filaments or fibers composed of or con-
taining organic derivatives of cellulose to ac-
cumulate charges of static electricity, which com-
prises applying thereto a composition containing
as its essential anti-static component sodium
octadecyloxyacetic acid.

6. The method of eliminating the tendency of

. yarns, filaments or fibers composed of or con-
taining organic derivatives of cellulose, to ac-
cumulate charges of static electricity, which com-
Dprises applying thereto a composition containing
as its essential anti-static component dimethyl-
cyclohexylamine salt of butoxyacetic acid.

7. The method of eliminating the tendency of
yarns, ‘filaments or fibers composed of or .con-
taining organic derivatives of cellulose to ac-
cumulate charges of static electricity, which com-
prises applying thereto a composition containing

as its essential anti-static component dimethyl--

cyclohexylamine - salt of p’-ethoxy-g-ethoxy-g-
ethoxyacetate. ~

8. Textile yarns having a lessened tendency
to accumulate charges of static electricity, said
yarns containing a salt selected from the group
consisting of salts of organic acids having the
general formula: :

- R—{'o—(cng).],—tlzl—on—r;

3

where R is a substituent selected from the group
- consisting of aromatic, aliphatic and hydroaro-
matic groups; B is a basic component selected
from the group consisting of the primary, sec-
ondary, tertiary and quaternary organic bases,
the inorganic bases and ammonia; and wherein n
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the group consisting of salts of organic acids
having the general formula:

R~{0—(CH)) ‘]‘—ﬁ_o H-B
(0]

where R is a substituent selected from the group
consisting of aromatie, aliphatic and hydroaro-
matic groups; B is a basic component selected
from the group consisting of the primary, sec-
ondary, tertiary and quaternary organic bases,
the inorganic bases and ammonia; and wherein
7 i3 an integer less than four and z is an integer
less than four. e
10. Textile yarns composed of or containing
cellulose acetate having a lessened tendencytoac-
cumulate charges of static electricity, said yarns
containing a salt selected from the group con-
sisting of salts of organic acids having the gen-
eral formula: -
R—[o—(cm),.l,—clr—'on—n

’

where R is a substituent selected from the group”
consisting of aromatic, aliphatic and hydroaro-
matic groups; B is'a basic component selected
from the group consisting of the primary, sec-
ondary, tertiary and quaternary orgaric bases,
the inorganic bases and ammonia; and wherein
7 is an integer less than four and z is an integer
less than four.

11. Textile yarns composed of or containing
cellulose acetate having a lessened tendency to
accumulate charges of static electricity, said
yarns containing a salt selected from the group
consisting of salts of organic acids having the
general formula:

R—[0—(CH3),,—C—OH—B

where R is a substituent selected from the group
consisting of aromatic, aliphatic and hydroaro-
matic groups; B is a basic component selected.

. from the group consisting of the primary, sec-
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is an integer less than four and z is an integer )

less than four.

" 9. Textile yarns composed of or containing

organie derivatives of cellulose having a lessened
tendency to accumulate charges of static elec-
tricity, said yarns containing a salt selected from_

65

ondary, tertiary and quaternary organic bases,
the inorganic bases and ammonia; and- wherein
7 is an integer less than four and z is an integer
less than four, and a textile lubricant,

12, Textile yarns composed of or containing
organic derivatives of cellulose having a lessened
tendency to accumulate charges of static elec-
tricity, said yarns containing sodium octadecyl-
oxy acetic acid.

13. Textile 'varns composed of or containing
organic derivatives of cellulose having a lessened
tendency to accumulate charges of static elec-
tricity, said yarns containing dimethy! cyclo-
hexvlamine salt of butoxyacetic acid. .

14. Textile yarns composed of or containing
organic derivatives of cellulose having a lessened
tendency to accumulate charges of static elec-
tricity, said yarns containing dimethyl cyclo-
hexylamine salt of 8’-ethoxy-g-ethoxy-g-ethoxy-
acetate.

JAMES G. McNALLY.
JOSEPH B. DICKEY.




