Patented Oct. 2, 1945

2,386,144

UNITED STATES PATENT OFFICE

_.2,386,144

TEXTILE SIZING COMPCOSITIONS AND PROC-
ESS OF MAKING THEM

John B. Rust, Verona, N. J., asslmor to Ellis-~
Foster Company, a corporation of New Jersey

No Drawing.

Application December 10, 1941,

Serial No, 422,403
(CL 260-—31)

10 Claims.

The present invention relates to textile size and
the process of making same. It is an object of
the invention to provide semi-permanent and
temporary sizing compositions for use on textile
materlals, such sizes being capable of being te-

moved readily if desired. Other objects will be

apparent from the detailed discussion which fol-
lows.

In certain textile operations, for instance in
the knitting and handling of sheer hose, it is nec-
essary that the objects knitted or woven be
suitably sized so as to render them relatively stiff
or In a condition where loose ends or edges do
not curl during finishing. Purthermore, such an
amount of size which gives easy handling in cer-
tain operations is undesirable tc leave in the arti-
cle destined for retall, such as woman’s hose. It
is, therefore, necessary to provide a material
which will size the textile fibers evenly from a
relatively non-viscous aqueous solution; which
may be partially cured to yield a tough, non-
scaling, non-tacky stiff sizing effect; which lastly
after performing the desired operations satisfac-
torily may be removed or reduced in amount so
that the finished article Is in a satisfa.ctory con-
dition to be sold.

In the field of stocking and hosiery made of
siik, cotton, rayon, acetate or nylon it has been
normsal to employ such materials as glues,
starches, gelatins, or synthetic materials such as
polyvinyl alcohol. These msaterials possess sev-
eral disadvantages, chief among them being their
relatively high viscosity in solution which occa-
sionally clogs machinery and moving parts which
may be built up with a surplus of the sizing solu-
tion. Purthermore, the size in some cases scales
badly after being dried on the fibers and conse-
quently clogs the delicate parts of knitting ma-
chines or weaving looms, or on the other hand
may impart undesirable brittleness to the fibers
and threads, '

I have found, however, that I may make sizing
compositions which have hardly greater viscosity
than water itself and which may be hardened
on fibers, threads and textiles to give tough, uni-
form, non-tacky, non-scaling sizing of good stiff-
ness from the reaction products of ethylenic al-
pha-beta polycarboxylic acids such as maleic acid

-~ or anhydride and the like and polyhydric alcohols,

particularly hexahydric alcohols such as mannitol
and sorbitol.

Such reaction products as, for instance, SOI‘bltOl
maleate are not sufficiently soluble in water, but
may be made to yield satisfactory solutions by
adding small amounts of aqueous ammonia solu-
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tions to the materials. Furthermbre, the aqueous
ammonia solutions preferably have incorporated
with them g curing agent of neutral reaction such

as hydrogen peroxide, soluble organic peroxide. or_

soluble inorganic persulfate such as ammonium
persulfate and the like, although their use is not
essential in some cases.

The aqueous sizing solutions which may vary in
concentration between about 0.1% and 10% de-
pending upon the use desired are non-viscous.

When the resinous reaction product is deposited

on the fiber or thread or textile and dried at room
temperature or slightly above, the resinous mate-
rial is converted into a hard tough material by
polymerization, thereby obtaining the desired siz-
ing effect.

T}xe following examples are {llustrative of the
process of the.present invention.

Example 1.—36 parts by weight of fumaric acid
were thoroughly mixed with 36 parts by weight
of c¢rystalline sorbitol. The mixture was heated
slowly up to 215° C. with agitation. At first the
mixture become pasty, then fluid, then entirely
clear. Owing to the rapidity with which the fluid
increased in viscosity, it was cooled and poured
into trays when a test bead remained clear on
cooling to room temperature. The reaction prod-
uct was slightly cloudy, very tough and hard. It
was pulverized to a powder and 1 part by weight
mixed with 2 parts by weight of warm water.
No solution took place but on the addition of a
small amount of ammonia water of 28% strength
a clear, relatively non-viscous, light brown solu-
tion was obtained.

The above solution is useful as a textile size
when diluted with more water to 0.1% to 10%
strength and 5% ammonium persulfate based on
the solids content added. Slower but satisfactory
curing may be obtained by omitting the ammoni-
um persulfate.

Example 2.~30 parts by weight of crystalline
sorbitol and 30 parts by weight of maleic anhy-
dride were thoroughly mixed and heated in a
Monel metal reaction vessel to 150° C.-160° C. for
45-50 minutes. In this time a viscous resinous
material was formed which on cooling solidifled to
The materlal was

when powdered 29 parts by weight of the resin
were mixed with 50 parts by weight of water at
70° C. Aqueous ammonia was added until the
solution remained clear on indefinite dilution
with water, The solution was then made up to
339 solids and filtered.

The above solution when properly diluted with
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water was tested under commercial condition on
rayon thread which was then knitted to form a
stocking. It was found: that the sized stocking
possessed -non-curling properties not given by
any commercial size previously tested.. It also
was found to be of correct stiffness, did not scale
and was outstanding because of its extremely low
viscosity in solution. B

Example 3~66 parts by weight of mannitol
and 66 parts by weight of maleic anhydride were
mixed and heated at 180°-210° C. for 20 minutes.
The mixture which rapidly became fluid thick-
ened quickly and was poured into trays. It was
. pulverized and dissolved in water by the addition
of a small amount of ammonia. The solution
_ remained acid in reaction indicating that to se-

cure solubility not all the free carboxyl groups
need be neutralized.

Tt has also been found that cobalt-salts may be .

employed in curing the sizings of the present in-
vention and, if desired, used in conjunction with
certain organic or inorganic per-salts, such as
benzoyl peroxide, peracetic acid, ammonium per-
sulfate and the like, to obtain greater speed of
curing. :

Although the hexahydric alcohols are pre-
ferred in the present invention, they may be re-
placed partially but not wholly by other poly-
hydric alcohols to secure special sizing effects.
These polyhydric alcohols may be glyeerol, pen-
taerythritol, ethylene glycol or polyethylene
glycol and the like.

Ezample 4—36.4 parts by weight of mannitol,
38.8 parts by weight of tetraethylene glycol, 78.4
parts by weight of maleic anhydride were mixed
and heated at 200° C. for 1-hour:- In this time
test beads of the reaction product when cooled
+o” room ‘temperature indicated a hard, tough,
glassy resinous product. The product was not
soluble in water by itself but readily so when
a small amount of ammonia was added to the
solution. A good sizing solution may be made by
diluting the ammoniacal water solution of the
above product to 0.1% to 10%. (5% ammo-
nium persulfate based on the reaction product
may be added to the solution if desired.)

It may readily be seen that numerous varia-
tions may be made on the reaction products of
the present invention to give satisfactory sizing
" solutions without departing from the spirit there-

of. For instance, in place of maleic and fumaric

acids, I may employ citraconic and itacenic acids.

Acetylene dicarboxylic acid and the like may also

be used. Some portion of the alpha-beta unsat-

urated acid may be replaced by other acids such
as phthalic, succinie, adipic acids and the like.

_ However, this replacement should not be to
such an extent that the reaction producis may
not be cured properly. ' I prefer to employ am-
monia as the solubilizing base of the present
invention but I may also use amines which con-
fer water-solubility or -certain inorganic bases
such as sodium and potassium hydroxide.

The proportions of the reactants may be var-
ied between ‘quite wide limits to yield- satisfac-
tory sizes. For instance, I have used equal parts
by weight of hexahydric alcohol and maleic or
fumaric acids; however, an equally effective size
could be made of two parts of hexahydric alco-
hol and one part of unsaturated acid or con-
versely two parts of acid to-one of alecohol. By
varying these proportions one skilled in the art
mey produce textile sizing suited for a variety
of uses without suibstantially departing from the
scope of this - invention. Furthermore, the
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amount of curing agent may be varied consid-
erably to suit the particular processes involved
in finishing the textile material. For instance,
from 0.5% or somewhat less to 10% based on
the reaction product of per-compound such &s
ammonium - persulfate may be used. The cur-
ing agent may be entirely omitted, however, since
on exposure to air the products of the present
invention are cured by polymerization induced
by atmospheric oxygen.. Thus the sizes of this

. invention can be cured with or without added

catalysts as désired. The relatively large areas

_of size exposed to the atmosphere when coated
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onto textiles and fibers renders the curing by
air  practicable. The curing temperature may

‘also vary greatly. For instance, room tempera-

ture of 28° C. for about 10 hours is satisfactory
or temperatures up to 100° C. or higher can be
employed. The conditions in general will depend
upon the degree of permanency and toughness
and stiffness desired of the sizing material of
this invention.

The reason that this size is of value particu-
larly in rayon preparation for the hosiery indus-
try, is that the filaments are held together by the
size, the yarn is protected during the thread-
making operation, and in knitting on a full-
fashion or seamless hosiery machine, the fab-
ric lies out flat. - When a fabric such as rayon is
unsized it rolls up on the machine, causing a
great deal of difficulty in the final operation of
hosiery preparation and manufacture.

The present practiced method by which rayon
is prepared for the hosiery industry is to oil it
in the cone or.skein prior to thread-twisting.
This is an inconvenient method as well a8 a
rather expensive one. If the treatment is. done
in an inkless soaking solution where the yarn
can be tinted to identify it, it can be lubricated
and sized .all in one operation and when the yarn
finally dries, it can then be made into threads
and knitted  with the advantages heretofore
stated.. - .

The reason that a synthetic size like the one
described herein is of inferest is that it dries or
cures into the yarn. By the old system where a
substance such as gelatin, starch, dextrine and
like materials was used, sizing is obtained be-
cause the solid gel is on the surface. This is all
right for broad silk manufacture but, being used
in the knitting of hosiery, this size scrapes or

scales off from the surface and therefore fills up -

the working parts of the knitting machine.
Possih]y the most important thing in the use
of the synthetic size described herein is that after
the size has been cured into the original yarn
and has been given a thréad-twisting operation,
some excess amount of twist can be put into the
yarh. When this yarn is then steamed at high
temperatures (up to 190° F. for instance) and
then later cooled to the running conditions of
the mill, the resetting of the size on cooling re-
tains a higher twist in the yarn. Thus, when
the thread undergoes the intricate motion of the
knitting machines to form it into perfect knitted
loops, the yarn dees not kink up into little pig-
tails like loops and thus cause poor knitting. The
presence of this synthetic size seems to give a cer-
tain firmness or set to the yarn which allows i%
to be knitted cleanly into hose sections. Further-
more, in knitting the fabric lies out smooth and
flat. This is beneficial to the yarn fabric be-
cause after the hose are made flat and then
sewed up the backs to make the hose for encasing
the leg, the selvage of the yarn lays out, which
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m In sewing together the two edges. Un-

sized soft yarn rolls up apd complicates the sew~

ing operation.

The size of the present invention may be ap-
plied to various kinds of yarns. It may be ap-
plied advantageously to rayon yarns like Bem-
bergs, viscose yarns and other types of rayons
(whether they are bright, dull or pigmented) by
treating in skein form and in an inkless solution
as follows: ‘ . ‘

To = half case of rayon yarn, for example 110
pounds, make up a bath containing 55 gallons of
water to a temperature of 125° F. Dissolve in this
.water 3 to 4 pounds of a 33% aqueous ammonisa
solution as described in Example 2. When prop-
erly dissolved add 8 pounds of lubricant such as
that sold under the name of Warco Rayon Oil
1105, which is in an emulsifiable mineral-vegetable
oil system used to lubricate and plasticize the-
yarns and size in the bath. There may also be
added a water-soluble tint to mark the yarns, The
rayon skeins are immersed in this solution for a
period of one to three hours and the oils, size
and tint are allowed to lightly migrate into the
yarns. After this soaking treatment, the yarn is
centrifuged down to about 100% water content,
then dried in a rayon drier and in dry skein form
is ready for the winding depsrtment. Depending .
upon the ratio of plasticizing agents to size, a
thread can be thus made of various natures which
will result in a fabric to suit the requirements of
almost any knitting operation. »

' The various advantages which I obtain in the
use of this size, if properly applied to the yarn
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and if ultimately knitted into a hosiery fabric, 3

may be listed as follows, these factors being noted _
perticularly with respect to rayon:

(a) The filaments are bound together and thus
a cleaner yarn is made. -

(b) 1t allows the yarn to be twisted to a higher 40

twist and to hold at that twist without kinking
up. :

(¢) Due to the higher twist, a stronger yarn
is obtained. :

(d) 'This sizing bonds the yarn on the interior
&s well as the exterior covering and thus is ben-
eficial in that it will not scrape off on the fine
parts of the knitting machinery as happens in an
encasement like gelatin, starch, dextrine or the
like sizing materials.

(e) 1In allowing this yarn to be knitted on the
hosiery knitting machine and as the fabric is
thrown away from the needle bar, said fabric will
lie flat for easel inspection. This is very neces-
sary in full-fashioned hosiery to have the whole
width of the yarn exposed and not rolled up in a
shoestring-like thread. i

(/) The normal process after hose is made and
completed flat is then to seam it up the back and
thus make a complete full-fashioned hose. This
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‘cosity and capable of’

3

strength. It also holds this twist without kink-
ing. As an example, consider a 100 denier viscose

yarn. Twenty turns are about the highest twist

that can be put in yarn of this type so that it
can'be handled in the thread-making plant and

knitted satisfactorily without kinking. It is be-

lieved that, with the size described herein, a twist

of possibly 30 to 35 turns can be obtained, thus .
Increasing the twist of the yarn. - Due ‘to this

higher twist, the yarn will show more beauty of

sheerness on a woman’s leg, it will have greater

strength, and it will have greater wearability.

(R) Scouring for removal of the size is a simple
operation, - ’ :

I claim:

1. A textile yarn sizing composition of low vis-
drying on textile yarn to
produce non-curling ‘therecf and™ removable
therefrom by scouring, consisting essentially of
& solution in dilute aqueous ammonia of the am-
monia-soluble reaction product of one to two
parts of a hexahydric alcohol selected from the
group consisting of mannitol and sorbitol, and
two to one parts of an unsaturated dicarboxylic
acid selected from the group consisting of maleic
acid, maleic anhydride and fumaric acid, the
composition containing about 0.1 to 10% of the
reaction produet. .

2. The textile sizing composition of claim 1 to
which is added a water-soluble curing agent .
therefor. ’ .

3. A textile yarn sizing composition of low vis-
cosity and capable of drying on textile yarn to
produce non-curling thereof and removable
therefrom by scouring, consisting essentially of a
solution in dilute aqueous ammonia of the am-
monia soluble reaction product of equal parts

_of sorbito] and maleic'anhydride, the composition

containing about 0.1 to 10% of the reaction
product, .

4. A textile yarn sizing composition of low vig-
cosity and capable of drying on textile yarn to
produce non-curling thereof and removable
therefrom by scouring, consisting essentially of
& solution in dilute aqueous ammonia of the am-
monia soluble reaction product of equal parts-of
sorbitol and fumaric acid, the composition con-
taining about 0.1 to 10% of the reaction product.

5. A textile yarn sizing composition of low vis-

0 cosity and capable of drying on textile yarn to
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is & delicate mechanical operation and any undue -

rolling in the fabric which encumbers the sel-
vage, makes it a very difficult and expensive
operation.

(g) The presence of size of this nature in and
on the yarn makes the yarn less receptive to at-
mospheric changes. It is well known that mois-
ture has a very definite effect on the strength
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produce non-curling thersof and removable
therefrom by scouring, consisting essentially of a
solution in dilute aqueous ammonia of the am-
monia soluble reaction product of equal parts of
mannitol and maleic anhydride, the composition
containing about 0.1 to 10% of the reaction prod-
uct.

6. Process of making g textile yarn sizing com-
position of low viscosity and capable of drying
on textile yarn to produce non-curling thereof
and removable therefrom by scouring, compris-
ing dissolving in dilute aqueous smmonia, the
ammonia soluble reaction product of one to two
parts of a hexahydric alcohol selected from the
group ‘consisting of mannitol and sorbitol, and
two to one parts of an unsaturated dicarboxylic

.acid selected from the group consisting of maleic |

~acid, maleic anhydride and fumaric scid in

of rayon. That is, the more moisture in rayon,e

the weaker it is. Thus, during the knitting opera-
tion if the yarn contains g set molisture content
but is indifferent to the outside atmosphere, the
length of the whole sole made on the knitting
machine will be generally of the same length.
The yarn takes & higher twist and gives greater
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amount to form & composition containing about
0.1 to 10% of the reaction product.

7. Process of making a textile yarn sizing com-
position of low viscosity and capable of drying
on textile yarn to produce non-curling thereof
and removable therefrom by scouring, compris-
ing dissolving in dilute aqueous ammonia the
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ammonia soluble reaction product of one to two
parts. of a hexahydric alcohol selected from the
group consisting of mannitol and sorhitol, and
two to one parts of an unsaturated dicarboxylic
acid selected from the group consisting of maleic
- acid, maleic anhydride and fumaric acid, and
adding a water-soluble curing agent to said solu-
tion in amount to form & composition contain-
ing about 0.1 to 10% of the reaction product.
8. Process of making a textile yarn sizing com-
position of low viscosity and capable of drying
on textile yarn to produce non-curling thereof
and removable therefrom by scouring, compris-
ing dissolving in dilute aqueous ammonia the
ammonia soluble reaction product of equal parts
of sorbitol and maleic anhydride in amount to
form & composition containing about 0.1 to 10%
of the reaction product. .
9. Process of making a textile yarn sizing com-
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position of low viscosity and capabie of drying
on textile yarn to produce non-curling thereof
and removable therefrom by scouring, compris-
ing dissolving in dilute aqueous ammonia the am-
monis soluble reaction product of equal parts of
sorbitol and fumaric acid in amount to form
a composition containing about 0.1 to 10% of
the reaction product.

10. Process of making a textile yarn sizing
compesition of low viscosity and capable of dry-
ing on textile yarn to produce non-curling there-
of and removable therefrom by scouring, coms-
prising dissolving in dilute aqueous ammonia the
ammeonia soluble reaction product of equal parts
of mannitol and maleic anhydride in amount
to form a comuosition containing about 0.1 to

10% of the reaction preduct

JOHN B. RUST.
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