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This invention relates to the conditioning of
textile yarns and more particularly to the con-
ditioning of filaments and yarns composed of
organic derivatives of cellulose such as cellulose
acetate, cellulose .propionate, cellulose acetate
propionate, and cellulose acetate butyrate, to
render them more amenable to textile operations
such as knitting and the like. This invention
also relates to compositions of matter in which
cellulose derivatives such as cellulose acetate,
cellulose nitrate or cellulose ethers are combined
or mixed with other substances, such as a com-
patible plasticizer, and a common solvent for
both, with or without other useful addition agents,
so that the resulting product will have properties
such as will make the composition highly advan-
tageous for use in the plastic and analogous arts,
such for instance, as the manufacture of wrap-
ping sheets, photographic film, artificial silk,
varnishes or lacquers, and the like.

As is well known in the manufacture of yarns,
particularly those composed of or containing cel-
lulose organic derivatives, it is necessary to treat
the yarn in order to reduce the tendency to-
ward breakage of the individual filaments or
fibers when they are subjected to various me-

chanical strains and to lubricate the yarn in order’

to facilitate handling in such operations as spin-
ning, twisting, winding and reeling. It is also
necessary to treat yarn to adapt it for use as
warp or filling or for the manufacture of various
types of knitted fabrics. In knitting, it is particu-
larly important that the yarn be soft and pliable
in order that it may conform readily to the con-

5 tour of the needles and thus produce a closely knit

fabric free from such defects as “stitch distor-
tion,” “pin holes,” “laddering,” and the like.
Heretofore it has been proposed to employ
softening agents such as polyhydric alcohols and
similar agents -as ingredients of yarn condition-
ing or lubricating formulas, generally in connec-
tion with mineral, animal or vegetable oils. It
has been found, however, that most of the known
softening agents and the various formulas con-
taining them have certain drawbacks, one of the
most serious of which is high vapor pressure, and
in some cases too drastic a solvent action on the
vyarn. Many of such agents possess slight or in-
sufficient solvent power for the lubricants with
which they are used, and it is accordingly neces-
sary to employ blending agents or emulsifying
agents in order to obtain operable yarn treating
formulas. In addition, many of the known
softening and lubricating agents are insufficiently

(CIL 28-1)

soluble in water to permit satisfactory removal
by aqueous scour baths.

While in the plastic and related arts cellulose
acetates, nitrates and ethers have been known
for decades, it has also been known that to utilize b
them it is necessary to mix therewith such plas-
ticizing or conditioning agents as camphor, castor
oil, triphenyl phosphate, monochlornaphthalene
or the like. Certain of these and other addition

agents are also added for the purpose of reduc- 10

ing the inflammability of the product. Plastic in-
ducing agents, such as the higher alcohols and
their esters, are sometimes also added. Similarly,
addition compounds of various kinds have been
employed to increase flexibility, transparency,
toughness, and other properties which will en-
hance the value of the resulting product. Addi-
tion products for the same or similar purposes are
also added to cellulose acetates, nitrates and

ethers to prepare them for use in the other plas- 20

tic arts, such as in the manufacture of lacquers,
varnishes, artificial silk filaments, moulded com-
pounds and the like. While the plasticizers or
other addition agents heretofore discovered have

had their utility in the art, the increasing use to 28

which cellulose derivatives have been put and the
increasing number of desirable properties re-
quired of the cellulose derivative for most pur-
poses has made the discovery of new and eco-
nomical plasticizers or other addition
matter of considerable importance to the art.
This invention has as its principal object to
provide an entirely new class of yarn conditioning
agents which are particularly adapted for the
treatment of yarns composed of or containing 3
organic derivatives of cellulose and capable of
lubricating, softening and rendering such yarns
more amenable to knitting and other textile oper-
ations. A further and specific object is to pro-:

vide a class of conditioning agents which augment 40

or assist the lubricating action of various lubri-
cants when applied to such yarns. A still further
object is to provide yarn softening and lubricat-
ing formulas which can be readily removed from
the yarns by the usual scour baths. A still fur-
ther object is to provide an improved method for
the conditioning of yarns, particularly those com-
posed of or containing organic derivatives of cel-
lulose such as cellulose acetate, whereby the yarn
is rendered soft and pliable and capable of em-
ployment in a variety of textile operations where
complicated designs or stitches are employed.
Another object is to provide an improved type of
-yarn which is especially amengable to textile oper-

ations including circular knitting, weaving, spin- 86
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ning and the like. Still another object of this
invention is to produce a composition of matter

- which may be made into permanently transpar-

ent, strong and flexible sheets or films of desired
thinness which are substantially waterproof, are
unaffected by ordinary photographic fluids and
possess the desired properties of a support for
sensitive photographic coatings. Vet another
object of our invention is to produce a composi-
tion which is capable of easy and convenient
manipulation in the plastic and ‘analogous arts,
such as in the manufacture of sheets, films, arti-
ficial silk filaments, varnishes, lacquers and the
like, and to produce a composition which will not
injure, or be injured by, the substances or sur-

faces with which it is associated during manu- -

facture. Other objects will appear hereinafter.

These objects are accomplished by the follow-
ing invention which, in its broader aspects, com-
prises the discovery that aliphatic, aromatic and
heterocyclic acid esters ' of mono-nitroalkane
and alkene glycols may be used as yarn con-
ditioning agents and particularly as softening
agents, with or without the addition of animal,
mineral, or vegetable oils, in the treatment of
yarns composed of or containing organic deriva-
tives of cellulose. We have found  that. these
compounds when employed as described in the
detailed examples set forth below have a slight
solvent and/or softening action on cellulose
organic derivative yarns which renders such
yarns soft and pliable without at the same time
having too drastic an action thereon. .

These compounds are most conveniently pre-
pared by reacting the desired alcohol with an
anhydride or an acid with or without catalysts
or solvents as illustrated in the examples which
follow. Our invention also comprises the dis-
covery that valuable properties may be induced
in and/or contributed to compositions containing
cellulose derivatives such as cellulose acetate and
other organic acid esters of cellulose, and to var-
ious synthetic polymers
acetals, esters, ethers, halides and the like, poly-
styrene, polyindine and the various resins de-
rived from acrylic acid and its derivatives by
adding thereto as plasticizing compounds the
above-mentioned substances.

The following table includes a list of typical
compounds which we have found to be useful for
the purpose of our invention:

2-nitro-2-methylpropylene-1, 3-diacetate_________ B. P. 120-30°/1 mm.
2-nitro-2-methylpropylene-1, 3-acetatepropion-

ate.________.______ . __ e B. P.128-33°/2 mm.
Z-nitro-2-methylpropylene-1, 3-acctatchutyrate.. B. P, 123~30°/1 mm,
2-nitro-2-methylpropylene-1, 3-propionatebuty-

rate_.________ O B. P.128-32°/1 mm,
2-nitro-2-methylpropylene-1, 3-dibutyrate. .. ... B. P.135-40°/1 mm.
2-nitro-2-methylpropylene-1, 3-dicaproatc.______ B. P. 161-5°/1 mm.
2-nitro-2-methylpropylene-1, 3-dimeth oxyace-

tate . ___ . B. P. 160-5°/1 mm,
2-nitro-2-methylpropylene-1, 3-pro pionate i-

butyrate____________ _____ B. P. 120-30°/1 mm.
2-nitro-2-methylpropylene-1, 3-dipropionate._.__B. P. 124-127°/1mm,
2-nitro-2-methylpropylene-1, 3-disalicylate___.._M. P. 97-100°,
2-nitro-2-methylpropylene-1, 3-dianisate.. ... M. P. 104-5°,

Examples of the preparation of typical com-
pounds of this type are as follows:

PREPARATION OF 2-NITRO-2-METH YLPROPYLENE-1,3-DI-
ACETATE

68 parts of 2-nitro-2-methylpropanediol-1,3

and 110 parts of acetic anhydrides are heated on

the steam bath for 3 hrs. The acetic acid and

excess anhydride are then removed under vacu-

um and the residue purified by distillation. 105

parts of the ester are obtained, with a boiling
point of 120-30°/1 mm,

including polyvinyl -
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PREPARATION OF . 2-NITRO-2-METH YLPROPYLENE-1,3-DI-
ANISATE

68 parts of 2-nitro-2-methylpropanediol-1,3-
dianisate, 160 parts anisic acid, 500 parts toluene
and 5 parts sulfuric acid are distilled in such a
manner that the toluene is separated from the
water of reaction and returned to the reaction
vessel. When 18 parts of water have been col-
lected, the mixture is cooled and the solid which
separates is collected, washed and recrystallized
from alcohol, M. P. 104-5°,

Similarly there may be prepared: 2-nitro-2-
methylpropylene-1,3-dlsalicylate, M. P. 97-100°,
Also by the above procedure, using an equimolec-
ular mixture of propionic and i-butyric acids, we
obtain 2-nltro—2-methylpropy1ene-1,3-propionate

d-butyrate, B. P. 120-30°/1 mm. :
PREPABATION  OF 2-mm2-um‘n¥mxormm:-l,3-m-
i . PROPIONATE .

68 parts 2-nitro-2-methylpropanediol-1,3 and
145 parts propionic anhydride are heated on a
steam bath for three hrs. The propionic acid
and excess propionic anhydride are distilled off
and the ester is distilled under reduced pressure.
There is obtained an excellent yield of 2-nitro-2-
methylpropylene - 1,3-dipropionate, boiling at
124-127°/1 mm. ’

TREATMENT oF TEXTILE YARNE

"In accordance with the- invention these com-
bounds may be applied directly to the yarn dur-
ing or after spinning, or may be added to the
spinning “solution itself. We have found that
these compounds have exceptional solvent powers
which enable them to dissolve mineral oils and
blown and unblown, drying and semi-drying,
vegetable and animal oils and accordingly they
may be, and preferably are, employed as in-
gredients of yarn conditioning or lubricating

formulas in conjunction with agents which func- .

tion wholly or partially as lubricants.

~ In the following examples and description we
have set forth several of the preferred embodi-
ments of our invention, but they are included
merely for purposes of illustration and not as a
Iimitation thereof.

Exzample 1

2-methyl-2 - nitropropanedioldinaphthenatev is
applied to textile materials (silk, wool, cotton,
viscose, cellulose acetate, etc.) by means of a
bath, wick, roller, spray, ete., to facilitate their
knitting, weaving, spinning and the like. If the
yarn is intended primarily for knitting, the
amount of conditioning liquid applied may vary
from 2 to 25%
is intended primarily for weaving, the amount of
conditioning liquid applied may vary between 1
and 5% by weight of the yarn.

Example 2

: Parts
Olve oil.__.____________________ .~ 50-99
1,3-dihydroxy-z-nitropropanedibutyrate -~ 50-1

This mixture is applied to textile materials such
as silk, wool, viscose, cellulose acetate, etc. as
described in Example 1. If the yarn is intended
primarily for knitting, the amount of condition-
ing liquid applied may vary between 2-259% by
weight of the yarn, and if for weaving the
amount of liquid applied may vary between 1 and
5% by weight of the yarn. Cellulose acetate fila-
ments or fibers treated as described above are
quite soft and pliable and give improved results
in various textile operations such as weaving,
knitting, etc. -

by weight of the yarn, if the yarn .
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Ezample 3 ' Example 12
Parts ‘ Parts
OliVe Oil oo e e 99-1 Mineral oilao - B et DL 30
3-nitropentanediol-2,4-oleate (mono) —._.. 1-99 Naphthenyl alcohol __\_\ _________ e 5
. : : Blown neat’s-foot oil_ 30
This is applied to textile materials such as silk, o -
wool, cotton, cellulose acetate and the like as 811 eii: rax::eighoxyethyladipate """""""""" 22
described in Example 1. If the yarn is intended itronronanedio -
primarily for knitting, the amount of condition- 2 nltroDrOpanediolfuroate oleate - 10
ing liquid applied may vary between 2 and 25% Ezample 13
by weight of the yarn, and if for weaving, the Parts
amount of liquid may vary between 1 and 5%. Oleic acid 2213
Cellulose acetate filaments or fibers t}'eated 25 plown sper-x;l-c;i—l """""""""""""" 25
described above are quite soft and pliable and Blown teaseed ofl - __________ " 25

give improved results in various textile opera-
tions such as weaving, knitting, and the like.

Other examples of yarn conditioning compo-
sitions which may be applied to various types of
yarns, particularly those composed of or con-
taining cellulose acetate, cellulose acetate pro-
pionate, cellulose acetate butyrate, and similar
cellulose organic acid esters in accordance with
our invention and which render such yarns soft
and pliable and especially well adapted for vari-
ous textile operations, particularly knitting, are
as follows:

_ Ezxample 4
: Parts
1,3 - ditetrahydrofuryl-2-nitropropanediol-
1,3-dioleate oo 75-99
g-methoxyethylsuccinate o oemecan 25-1
Ezample5
Parts
" 1,3-diphenyl - 2 - nitropropanediol-1,3-ole-
atestearate. e 75-99
. Tetrahydrofurfurylformal .. 25-1
Example 6
' Parts
2-ethyl-2-nitropropanediol-1,3-diacetate_. 1-40
OlivVe 01l e 99-60
Ezample 7
Parts
2 - propyl - 2-nitropropanediol-1,3-dimeth-
oxyacetate oo - 60-70
Blown olive 0il _ e 39-25
Triethanolamine phosphate. - ccceee- 1-5
Example 8
Parts
Neat’s-f00t 01l oo oo emecmcccemmieem 1D

it}

80

65

70
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2 - butyl - 2-nitropropanediol-1,3-acetatebuty-
Tabe o e ——————
Diethanolaminepropionatebutyrate_ . __..._- 5

Example 9

Blown neat’s-foot oil .ot
Sodium sulfate _ e 2
Oleic acid - o e e
Sulfonated castor oil____.
3 -lautyl-3-nitropentanediol-2,4-dilactate___. 25

Example 10
Parts
Mineral ol oo e 99-50
2 - nitropropanediol - 1,3 - acetatenaphthe-
NALE e 1-50
Example 11
Parts
Sperm 0il o 45
Butylnaphthenate - - oo 20
Tetrahydrofurfuryltetrahydrofuroate ... 20

1,5 - dimethoxy - 2,4 - dihydroxy - 3-nitropen-

tanediacetate 15

Sodium sulfate - o1 2
Disodium salt of acetone phosphonate_.__ 1-10
2-methyl-2-nitropropanediol acetate pro-

pionate _ e 25
Example 14

Parts

Water e ——— 80

Water-soluble cellulose ester_ v 5

Glycerol acetone_ - ooy D

2-nitropropanediol-1,3-dilactate_ . .__ 10
Example 15

- Parts

Water - e 80

Water-soluble cellulose ether. ... ____ 5

2-nitro-2-methylpropanediol diacetate___.____ 10

Sulfonsated olive oil . e 5
Ezample 16

A 209 solution of cellulose acetate propionate
in acetone in which is incorporated 1-25% by
weight of 2-nitro-2-methylpropanediol-distear-
ate is extruded through fine orifices into an
evaporative atmosphere. The fillaments thus pro-
duced are wound, or twisted and wound. Yarns
thus produced are of dull luster and suitable for
knitting.

Any of the above compositions may be applied
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 condition-
ing liquid applied may vary between 5-25% by
weight of theyarn. Usually, however, the amount
of conditioning liquid applied is about 10-15%
by weight of the yarn. Yarn composed of cellu~
lose acetate conditioned as described above gives
excellent results when used in the circular knit-
ting 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 & num-
ber of factors, stich 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, etc.

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 ap- 7

plied by immersion, spray, or otherwise. The
particular point at which the liquid is applied
may vary. It may, for example, be applied to
the yarn inside or outside the spinning cabinet,
between the guide and godet roll, between the
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rodet or other roll or guide and the point of
vinding and/or twisting. In some cases, the
iquid may even be applied to the yarn after
vinding onto cones, spools, bobbins, or the like
wr by the so-called “bobbin to bobbin” method.
n the case of staple fiber manufacture, the lig-
1id may be applied to the yarn prior to, or after
utting into staple lengths.

The amount of the agent so employed will
‘ary widely depending upon the results desired,
he specific nature of the material to which the
.gent is applied, the use to which the yarn is
ventually to be put and other factors. For ex-
ample, in a given case where & cellulose organic
cid ester yarn such as a yarn composed of cellu-
ose acetate, is infended for kmnitting, about 4
o 259% or more by weight, based on the weight
f the dry yarn, may be satisfactory, while if
he yarn is intended for weaving, the amount
nay vary between about 1 and 5%.

Although in the above examples we have re-

erred primarily fo yarn treating compositions

ontaining only the conditioning agent and an
il, other ingredients such as solvents, non-sol-
ents, emulsifying agents; blending sagents and
he like, may be added within the scope of our
nvention. Likewise, various dyes or other color-
ng matter may be included in case it is desired
o permanently or fugitively tint or dye the ma-
erial undergoing treatment.

Although we have found it convenient to illus-
rate our invention by reference to compositions
ontaining specific percentages of the various in-
redients, these percentages may vary widely de-
ending upon the particular purpose for which
he composition is intended. For example, if it
; desired to control the solvent or soffening ac-
lon of the conditioning agent, the amount of
he agent may be adjusted as, for example, by
educing the amount of the agent and corre-
pondingly increasing the amount of oil or other
1gredient.

While we have described our invention with
articular reference to the treatment of yarns
omposed of organic derivatives of cellulose such
s cellulose acetate, the conditioning agents and
srmulas described herein are applicable to the
onditioning of many other types of cellulose
erivative yarns such as those composed of or
mtaining cellulose propionate, cellulose butyrate,
sllulose acetate propionate, cellulose acetate
utyrate, ethyl cellulose, methyl cellulose, benzyl

allulose and others, as well as to the condition- -

12 of silk, wool, cotton, viscose and other nat-
ral or artificial materials.

The term “yarn” as used herein and in the
‘aims is to be understood as including a single
lament, a plurality of filaments associated info
1e form of a thread, either of high or low twist,
ngle or multiple threads associated or twisted
ygether, composite threads composed of a mix-
ire of natural and artificial filaments or a com-~
osite thread formed by twisting together indi-
idual strands of natural or artificial materials,
5 well as cut staple fibers produced from natural
ad/or artificial filaments or threads and spun
arn produced from such staple fibers.

As indicated above, the yarn conditioning
zents of our invention are exceptionally good

ilvents for a wide variety of mineral, blown and

nblown, drying and semi-drying animal and
:getable oils such as cottonseed, olive, castor,
sat’s-foot, sperm and other oils. This enables
1em to be used with any of such oils in making

2,196,758

up a variety of yarn treating formulas of vary-
ing 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-
ance with the invention is their ability to soften
yarns, especially.those composed of or containing
organic derivatives of cellulose such as cellulose
acetate and render them soft and pliable and
amenable to various textile operations, especially
operations such as those involved in weaving
and knitting where complicated designs or stitches
are employed, without too drastic an action on
the yarn material. Another outstanding char-
acteristic of these compounds is their exceptional
solvent power for a wide variety of mineral, ani-
mal, and vegetable oils and their ability to act
as lubricating assistants in conjunction with
these oils when applied fo such yarns. In addi-
tion, due to their solubility in water, they may
be readily removed from yarns and fabrics by
means of the usual aqueous scour baths. By
employing the yarn conditioning agents and
method of our invention as herein described, one
is enabled to obtain highly satisfactory results
in the manufacture of yarns and woven fabrics
and especially the production from these yarns
of closely knit fabrics free from defects such as
pin holes, stitch distortion, laddering and the like.

UsE oF CoMPOUNDS A8 PLABTICIZERS

The following examples illustrate preferred
compounds in which the above-mentioned éom-
pounds are employed in accordance with our in-
vention:

Example 17
. Parts
Cellulose acetate 100
2-methyl-2-nitropropanediol-1,3-diacetate_.. 80
Acetone 400
Example 18
Parts
Cellulose acefate - 100
2-nitropropanediol-1,3-dipropionate ________ 20
Methanol 100
Acetone 300
Example 19
Parts
Cellulose acetate. 100

2 -ethyl - 2-nitropropanediol- 1,3-acetatepro-

pionate 30
Ethylene chiloride 300
Dioxane 100

Example 20
Parts
Cellulose acetate 100
3-ethyl-3-nitropentanediol-2.4 -ditetrahydro-

furoate . 30
‘Triphenylphosphate 20
Acetone 300
Ethylacetate. 100

Example 21

Parts
Cellulose acetate propionate. 100
Butyl phthalate 20
4-nitro-3,5-dihydroxyheptanedilaurate______ 30
Propylene chloride 100
Ethyl lactate 100
Acetone 100

10

15

65

70



10

15

20

25

30

35

40

45

50

55

6o

a5

70

78

2,166,758

Example 22
Parts
.Cellulose nitrate.- - 100
1,3-diphenyl-1,3-dihydroxypropane acetate
benzoate -__ : - 30
Ester gum - ———— 40
FEthyl acetate e 200
OlUeNe o e ——————— 100
Bthanol - e ——— 100
Ezample 23
Parts
Cellulose butyrate_ oo 100
1,3-ditetrahydrofuryl-1,3- )
dihydroxypropanedivalerate ... ____ 20
Propylene chloride__ o 300
ACEONE e 100
Ezxzample 24
Parts
Cellulose acetate butyrate oo 100
2-nitro-2-methylpropanediol-1,3-dibutyrate. 30
Triphenylthiophosphate. . oo ooeeeen 10
CampPhor o L 10
Ethylene chloride oo oo 400
Methenol e 100
Example 25
Parts
Cellulose ether e 100
9-methyl-2-nitropropanediol-1,3-diacetate _- 60
THOXENE e e 300

Compositions of matter prepared as above de-
scribed may be deposited upon any suitable fiim
forming surface to form a film or sheet, as is
well known to those skilled in the art. A film so
produced has permanently brilliant transparency
and low inflammability, burning no more readily
than ordinary newsprint. Such film is exceed-
ingly tough and flexible, as shown by the fact
that it will withstand many folds upon a modi-
fied Schopper fold-tester (commonly used for
such purposes) without breaking and that even
after being subjected for a considerable num-
ber of days to air maintained at a temperature
of 65° C. the film still maintains flexibility (in
contrast to almost complete lack of flexibility
where no plasticizer is used) demonstrating that
the film will withstand ordinary usage satisfac-
torily for many years. The sum total of the
above-advantageous properties of a product pro-
duced from our new composition is considerably
in excess of that of products produced with what
have previously been regarded as the better
plasticizers. '

Other similar solvents than those mentioned
above which are compatible with cellulose acetate
and our new plasticizers may also occur to those
skilled in this art. In like manner our plas-
ticizers may be compounded with other single
or mixed organic esters of cellulose, such as
cellulose aceto-stearate, aceto-malate, or cellulose
nitro-acetate, the cellulose ethers, and resins
above mentioned, a suitable solvent which will
dissolve both the cellulosic derivative and the
plasticizer being employed.

Our novel plasticizers may be employed also
with advantage in connection with a number of
the known lacquer and varnish formulas with
which it may be found to be compatible. In such
cases the plasticizer is usually first put into solu-
tion with the cellulose derivative or resin solu-
tion and, if non-solvents are added, only to such
an extent as will not precipitate the derivative
or resin from solution. Also the plasticizer is

S

usually employed in larger amounts, such as from
50 to 60 parts, in compounding lacquers. Other
uses within the scope of our invention will also
suggest themselves to those skilled in the art
and are to be included within the scope of the §
claims appended hereto.

What we claim is:

1. The process of conditioning yarn to render
it more amenable to textile operations including
knitting, weaving, spinning and the like which
comprises applying thereto a lubricating and
softening composition containing as its essential
lubricating and softening component an ester
selected from the group consisting of the ali-
phatic, aromatic and heterocyclic acid esters of

1o

" mono-nitroalkane and alkene glycols.

2. The process of conditioning yarn composed
of or containing organic derivatives of cellulose
to render it more amenable to textile operations
including knitting, weaving, spinning and the
like which comprises applying thereto a lubricat-
ing and softening composition containing as its
essential lubricating and softening component an
ester selected from the group consisting of the
aliphatic, ‘aromatic and heterocyclic acid esters 28
of mono-nitroalkane and alkene glycols.

3. The process of conditioning yarn composed
of or containing cellulose acetate to render it
more amenable to textile operations including
knitting, weaving, spinning and the like, which gg
comprises applying thereto a lubricating and
softening composition containing as its essential
lubricating and softening component an ester
selected from the group consisting of the ali-
phatic, aromatic and heterocyclic acid esters of §&
mono-nitroalkane and alkene glycols.

4. The process of conditioning yarn composed
of or containing cellulose acetate to render it
more amenable to textile operations including
knitting, weaving, spinning and the like, which 4
comprises applying thereto a Ilubricating and
softening composition containing as its esséntial
lubricating and softening component an ester
selected from the group consisting of the ali-
phatic, aromatic and heterocyclic acid esters of 4
mono-nitroalkane and alkene glycols, and a tex-
tile lubricant.

5. A conditioning agent for rendering yarns
more amenable to textile operations including
knitting, weaving, spinning, and the like which g
comprises an ester selected from the group con-
sisting of the aliphatic, aromatic and heterocyclic
acid esters of mono-nitroalkane and alkene
glycols.

6. A conditioning agent for rendering textile 5
yarns composed of or containing organic deriva-
tives of cellulose more amenable to textile opera-
tions including knitting, weaving, spinning and
the like which comprises an ester selected from
the group consisting of the aliphatic, aromatic
and heterocyclic acid esters of mono-nitroalkane
and alkene glycols, and a textile Iubricant.

7. Textile yarns amenable to textile operations
including knitting, weaving, spinning and the like
impregnated with a lubricant containing as its g
essential lubricating and softening component an
ester selected from the group consisting of the
aliphatic, aromatic and heterocyclic acid esters
of mono-nitroalkane and alkene glycols.

8. Textile yarns composed of or containing or- 7
ganic derivatives of cellulose amenable to textile
operations including knitting, weaving, spinning
and the like, impregnated with a conditioning
agent comprising an ester selected from the group
consisting of the aliphatic, aromatic and hetero- 7

20
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yclic acid esters of mono-nitroalkane and alkene
lycols.

9. Textile yarns composed of or containing or-
anic derivatives of cellulose amenable to textile
perations including knitting, weaving, spinning
nd the like, impregnated with a conditioning
gent comprising an ester selected from the
roup consisting of the aliphatic, aromatic and
eterocyclic acid esters of mono-nitroalkane and
lkene glycols, and a textile lubricant.

10. A composition of matter comprising a cel-
itlose derivative and an ester selected from the
roup consisting of the aliphatic, aromatic and
eterocyclic acid esters of mono-nitroalkane and
‘kene glycols. )

11, A composition of matter comprising cel-
llose acetate and an ester selected from the
‘oup consisting cf the aliphsatic, aromatic and

heterocyclic acid esters of mono-nitroalkane and
alkene giycols. .

12. A composition of matter comprising cel-
lulose acetate and 2-nitro-2-methylpropylene-
1,3-dibutyrate.

13. A composition of matter comprising cel-
lulose acetate and 2-nitro-2-methylpropylene-
1,3-dipropionate.

" 14. As a new chemical compound 2-nitro-2-
methylpropylene-1,3-dibutyrate.

16. As a new chemical compound 2-nitro-2-
methylpropylene-1,3-dipropionate.

16. As new chemical compounds esters se-
lected from the group consisting of the aliphatic,
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aromatic and heterocyclic acid esters of mono- 15

nitroalkane and alkene glycols.
JOSEPH B. DICKEY.
JAMES B. NORMINGTON.



