
1 

3,044,898 
TEXTHLE SlZlNG COMPOSITION, APPLICATING 

METHOD AND RESULTING PRODUCT 
Emile E. Habih, Spartanburg, S.C., assignor to Deering 

Millikan Research Corporation, Spartanburg, S.C., a 
corporation of Delaware 
N0 Drawing. Filed Oct. 21, 1960, Ser. No. 63,974 

27 ‘Claims. (Cl. 117-76) 

This invention relates to novel textile sizing composi 
tions, to a method of sizing textile ?bers and yarns, and 
fabrics and to the thus sized materials. 

According to this invention, textile ?bers, threads or 
yarns are sized with a sizing composition substantially 
free from fats, waxes and oils and comprising a water 
soluble, solid, ?lm forming polymer and at least 7%, 
calculated .on the Weight of the polymer, of a solid ali 
phatic carboxylic acid as de?ned hereinafter to produce 
a sized yarn, yarn or thread coated with a two layer 
?lm, the inner layer consisting primarily of the polymer 
and the outer layer consisting primarily of the acid. 

It is an object of this invention to provide novel textile 
sizing compositions, textile ?bers, yarns and threads sized 
with the novel sizing composition and a method of sizing 
said yarns, threads and ?bers with said composition. 

Another object is the provision of novel sizing compo 
v ' sitions, which are removable and dispersible in mild alka 

line scour.._ 
Still another object is the provision of novel sizing 

compositions comprising water soluble polymers which 
provide at least ‘one of improved weaving e?iciency in 
humid atmospheres; which are clear, self-lubricating; 
Whi-chiished less during Weaving and substantially eliminate 
gummy deposits on the shuttle and loom parts; which are 
resistant to grease staining of the woven fabric; which 
reduce the number of defects and seconds in the woven 
fabric; and which lay the fuzz on spun yarns and threads. 

Other objects will be apparent to those skilled in the art 
to which this invention pertains. 

Starch in its various forms has long been recognized 
as the most universal Warp size. It ful?lls the need for 
increased strength in the warp, at least for cotton. How 
ever, starch has many de?ciencies which has caused the 
industry to look for other sizing compositions, particularly 
with the advent of the many synthetic ?bers. Notable 
among these de?ciencies are shedding on the loom par-ts, 
the expense of an enzyme scour, opacity which renders 
warp and pattern inspection time consuming and ex 
pensive, poor stretch, stiffness of the warp, high friction 
and brittleness and, with many synthetic ?bers, little or 
no adhesion. Some of these de?ciences are diminished 
by compounding the starch with, e.g., penetrants, soften 
ers and lubricants in the forms of waxes, fats and oils 
or other ingredients. Unfortunately, the use of these 
additives creates new problems which must be solved. The 
net result is that starch is a poor sizing material for some 
materials and unacceptable for others. 

Thus, although starch in one or more of its forms re 
mains the most common size ingredient for cotton, many 
synthetic size materials have been developed for W001, 
synthetic ?bers and blends thereof with cotton. 
Most of these synthetic size materials are water soluble, 

thus overcoming the time consuming and expensive en 
zyme treatment necessary with starch. More recently, 
water soluble polyurethanes produced from polyalkylene 
ether glycols and diisocyanates have been developed which 
have outstanding adhesive and cohesive strength. 

However, because these synthetic sizes are Water soluble, 
they ‘are also sensitive to humid atmospheres, becoming 
tacky, vlosing strength and are unsatisfactory or useless 
at relative humidities as low as 69%. As many mills are 
incapable of maintaining such low humidities or do not 
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2 
desire to do so because of the high cost in so doing, the 
use of these size materials has been fairly limited com: 
pared with starch, which functions well at relatively high 
humidities. 

Moreover, many of the above-mentioned synthetic size 
materials have poor or undesirable lubricating properties. 
This is overcome to some extent by the use of lubricating 
agents such as oils, fats, waxes, 'silicones, etc. However, 
the resultingbuild up on the shuttle and loom parts and 
the dit?culty of removal of these lubricating ingredients 
from the fabric produces new problems that complicates 
the weaving or knitting step and subsequent scour. 

Thus, the industry has been faced with the choice of the 
use of the natural products, e.g., starches, glues and gums, 
with their limitations and defects, or turning to the water 
soluble polymers which require expensive air conditioning 
equipment to produce the low humidities necessary with 
their use. 

It has now been found that the properties and versatility 
of these water soluble polymers can be improved by in 
corporating them into a sizing composition as herein 
after de?ned. ‘Moisture sensitivity is diminished, lubricity 
is highly satisfactory without producing objectionable de 
posits on the shuttle or loom parts. Cohesive and ad 
hesive strength of the polymeris retained, thus providing 
strong yarns and ‘threads for weaving or knitting, fuzz 
is laid on spun yarn, loom e?‘iciency is improved, the 
clarity of clear polymers is not materially affected, thus 
facilitating weavev and pattern inspection and the tying 
in of'broken ends, scouring is simple and inexpensive, 
and the sizing composition can‘be prepared from inex 
pensive ingredients. 
The sizing compositions of this invention are substan 

tially wax, fat and oil free. Substantially means less 
. than 1%, ‘calculated on the polymer solids, preferably less 
than 0.5% and more preferably free from these water 
insoluble materials. Whereas with starch and similar 
sizing materials, waxes, fats ‘and oils are commonly em 
ployed and enhance the properties of the size, these in 
gredients ‘are undesirable in the sizing compositions of 
this invention because of the problem of their removal, 
and they are unnecessary and do not contribute ad 
vantageous properties to the sizing composition. Wax, 
by de?nition, is an hydrocarbon or an insoluble ester, 
ordinarily of a fatty acid and a high molecular weight 
valcohol. Fats are greasy or oily substances similar to 
Waxes but of a lower melting point, usually glycerol esters 
of fatty acids. Oils are liquid compounds similar to fats 
and Waxes. Obviously, the acids employed in the sizing 
compositions of this ‘invention are not within the de?ni 
tion of waxes, fats or oils, the latter com-pounds being 
essentially neutral compounds in their pure form. 
The polymers which can be used in the sizing com 

positions of this invention are the water soluble, ?lm 
forming polymers. As is Well known in the art, it is 
prefer-red if such polymers have high cohesive strength 
as a ?lm to minimize shedding during weaving or knitting. 
‘Ordinarily, preferred are the substantially neutral sizes 
although the acidic polymers are desirable for W001 and 
nylon. 
sodium 'carboxymethylcellulose and other water soluble 
derivatives of cellulose, polyvinyl alcohols, polyacrylic 

7 acid, metal and ammonium salts of polyacrylic acid, poly 
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methacrylic acid, hydrolyzed styrene malcic anhydn'de 
copolymers and other copolymers of unsaturated sub~ 
stances containing a non-conjugated ole?nic linkage and 
an ethylene m,/3-dicarboxylic acid or anhydride ‘and mix 
tures of the above. Preferred are the water soluble poly~ 
urethanes, the preparation of which is disclosed in detail 

These polyurethanes perform in an out 
standing fashion in ‘the sizing compositions of this inven 
tion. Of these, those prepared from polyethylene ether 

Examples of these water soluble polymers are ' 
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glycols, especially those having a molecular weight of 
from about 4,000 to about 10,000, and aryl diisocyanates, 
especially tolylene-2,4-diisocyanate, are particularly desir 
able with those prepared in the presence of amounts of 
water discussed hereinafter performing in a particularly 
good manner. 
The acids which are employed in the process of this 

invention are aliphatic carboxylic acids having lubricat 
ing properties. These characteristics are typi?ed by the 
straight chain C12 to C22 fatty acids, e.g., lauric, myristic, 
palmitic, margaric and stearic acid, and a,w-dicarboxylic 
acids, e.g., azelaic and pimelic acid, and hydroxylated de 
rivatives thereof, e.g., IZ-hydroxystearic acid. In prac 
tice, these acids are often employed as a mixture, e.g., 
stearic and palmitic acids, sometimes with substantial 
amounts of unsaturated acids, e.g., oleic acid. The 
only requirement is that the mixture meet the require 
ments herein de?ned. 
The high molecular weight fatty acids having lubricat 

ing properties, as is well known in the art. Stearic acid 
is an excellent example of a lubricating acid, as are the 
other acids in the C12 to C22 series, preferably the even 
numbered acids. When overcoated on a ?lm of the 
water soluble polymers, employed in this invention, the 
acids described above act as excellent parting agents. It 
is this property which enables the sizing compositions of 
this invention to function at high relative humidities, e.g., 
65 to 85%, for the reasons discussed hereinafter. Be 
cause of their lubricating properties, they also eliminate 
the necessity of waxes, fats and oils which are undesir 
able from the standpoint of scouring and loom cleanli 
mess. 

The acids employed in the sizing compositions of this 
invention must be solids at room temperature, and more 
preferably melt above 40° C. However, they must melt 
below 110° C. to produce the continuous ?lm charac 
teristic of the sized yarns of this invention. 'It is also 
advantageous if the acid or mixture comprising the acid 
melts below 85° C. so that the slashing mixture is com 
pletely liquid, thus facilitating even application on the 
yarn and the preparation of stable dispersions of the acid 
in the sizing mixture. 

These acids must also be insoluble in the selected poly 
mer and in water. Because of the highly hydrophobic 
properties of the aliphatic acids and the hydrophylic 
properties of the polymers employed herein, this limita 
tion is readily achieved. However, these properties are 
vital to maintain ?lm strength in the polymer and pro 
duce the two layer ?lm characteristic of the sizing com 
positions of this invention. Similarly, these acids also 
readily disperse in water as their alkali metal salts, thus 
providing a self-scouring size which leaves the scoured 
yarn immaculately clean with little scouring effort. Be 
cause the scouring material is present on the yarn when 
woven, any grease spots which commonly occur during 
weaving are more readily removed. 
The sizing compositions of this invention are charac 

terized by producing a two layer ?lm on the sized yarn. 
When the yarn is passed through an aqueous dispersion 
of the sizing composition and allowed to dry, the acid, by 
phase separation, migrates to the surface, leaving a tough 
?lm of the polymer below to bind the yarn ?bers, sub 
stantially unweakened by the presence of the acid. When 
the yarn ‘is heated, during or after drying, the acid melts 
and on cooling forms a solid, dry but lubricating the 
outer surface on the yarn which prevents the hydrophilic 
polymers from developing a tacky surface upon storage 
or during weaving. 
To achieve this continuous outer ?lm, it is necessary 

that the acid be present in an amount of at least 7%, 
calculated on the polymer solids, more preferably 10% 
or more. Lesser amounts do not produce the desired re 
sult. The exact amount of acid necessary depends in 
part upon the type of ?ber, yarn or thread being sized ' 
and the pickup of the sizing composition thereon during 
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4 
sizing. Generally speaking, a pickup of at least 0.25% 
and preferably at least 0.50%, of the acid, calculated 
on the weight of the dry yarn, is necessary. Thus, if a 
'low pickup of total solids is desired, e.g., 0.5 to 3% in 
the case of ?lament yarn, the sizing composition should 
contain about 15 to 50% or more acid, calculated on the 
polymer, whereas with spun yarns, where a 3 to 10% 
pickup of solids is desired, only about 7 ‘to 30% of the 
acid is necessary, calculated on the polymer. The exact 
amount of acid necessary for optimum results depends on 
the selected acid and polymer, as well as other variables 
known to those in the art. 

‘For uniform distribution of the acid and polymer on 
the yarn, it will be apparent that the acid should be uni 
formly dispersed throughout the sizing bath. With some 
polymers and acids no additional dispersant is necessary 
because of the dispersing properties of the polymers 
themselves, particularly in the case of the polyurethanes. 
However, it is usually advantageous to employ substantial 
amounts of a surface active agent, e.g., metal salts of 
sulfated, sulfonated and carboxylated hydrocarbons. 'For 
an excellent discussion of compounds within this general 
class see “Encyclopedia of Chemical Technology,” In 
terscience Publishers, Inc., vol. 13, pages 513-536 
(1954). Examples of these compounds are the soaps, 
i.e., salts of fatty acids, e.g., sodium stearate, sodium 
palmitate, the alkylarenesulfonates, e.g., sodium do-decyl 
benzenesulfonate, salts of straight chain hydrocarbon 
sulfates, e.g., sodium lauryl sulfate. Others are the 
esters of alkali metal sulfosuccinic acids, metal salts of 
unsaturated fatty acid esters of isethionic acid (Igepon A) 
and of N-methyltaurine (Igepon T), and alkali metal 
salts of sulfated monoglycerides. Other dispersants in 
clude the non-ionics and the cationics, which ordinarily 
are not preferred because of their tendency to plasticize 
and thus weaken some of the polymers. A compilation 
of commercially available surface active agents can be 
found in Soap and Chemical Specialties, December 1957, 
January, February, March and April 1958. Preferred 
among the surface active agents are the water-dispersible 
soaps, e.g., alkali metal stear-ate, alkali metal palmitate, 
etc. 
As in many instances no dispersant for the acid is neces 

sary because of the dispersing properties of the selected 
polymer, it will be apparent that the amount of dispersant 
which can be employed can be varied over a wide range 
when used in a particular sizing composition. Although as 
much as 25% or more, calculated on the polymer, can be 
employed, especially when the dispersant is water in 
soluble and has lubricating properties itself, as in the 
case of the alkali metal soaps, ordinarily between about 
1% and 10%, calculated on the polymer is employed. 

It is sometimes desirable to employ an agent, in addi 
tion to the selected polymer and acid, which increases 
the viscosity of the slashing mixture, thereby increasing 
the concentration of the polymer solids on the surface 
of the yarn and reducing penetration thereof into the 
center of the yarn. This is advantageous for spun yarn 
where ‘the laying down of the fuzz is an important prob 
lem. Sodium carboxymethylcellulose is excellent for this 
purpose as well as other Water soluble derivatives of cellu 
lose and starch. However, these ingredients merely en 
hance the properties of the sizing composition for speci?c 
yarns and, in fact, are neither necessary nor desirable 
when sizing ?lament yarns where a high degree of pene 
tration is important. 

Wetting agents can also be used to assist the wetting of 
the ?bers with the sizing composition. Butanol is excel 
lent for this purpose and can be used insubstantial per 
centages, calculated on the polymer. It is also useful as a 
solvent for the acid in preparing the original dispersion. 
Moreover, when soap or other dispersant is employed, it 
tends to reduce foaming and also acts as a stabilizer for 
concentrated aqueous mixtures of the sizing compositions 
of this invention. a 
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The sizing compositions of this invention are useful on 
a wide variety of textile ?bers, yarns and ?bers- Primari 
ly, they are intended for warp sizing although single end 
sizing can also be performed with these sizes. The sizing 
compositions comprising polyacrylic acid or other acidic 
polymers are most useful on wool and nylon. The poly 
urethanes are useful on a wide variety of ?bers, especially 
polyester ?bers and blends thereof with cotton, rayon or 
acetate, and on cotton, acrylic ?bers, rayon, glass ?bers, 
etc. 

In sizing ?bers, yarns or threads with the novel sizing 
compositions of this invention, the usual sizing techniques 
can be employed. The sizing solution can be maintained 
at room temperature or heated up to as high as the boil 
ing point of the mixture. Usually it is desirable to heat 
the slashing mixture, e.g., to about 60° to'85° C., to per 
mit increased slashing speeds. . 

It is necessary, to achieve the novel two phase coating 
on the sized material with the outer face comprising a 
continuous ?lm of the selected acid, that the sizing compo 
sition be heated at some time during the sizing operation 
at a temperature above the melting point of the selected 
acid, e.g., after the sized material has passed through the 
sizing solution. This is most conveniently achieved by 
the use of heated dry cans in the conventional manner. 
As the yarn or thread is dried, the acid migrates to the 
surface, thus not interfering with the yarn or ?ber poly 
mer cohesion necessary to achieve increased strength. Be 
cause the acid is heated above its melting point, as it cools, 
it forms a continuous outer coating, by phase separation, 
over the polymer coated ?bers, thereby providing an effec 
tive non-tacky barrier for the moisture sensitive polymers. 
Because the acids employed in the compositions of this 
invention have lubricating properties, the outer ?lm of 
the acid acts as an effective lubricant, thus eliminating the 
need for the undersirable waxes, fats and oils employed 
for this purpose in the sizing compositions of the prior 
art. 
The water soluble polyalkylene ether glycol diisocyanate 

polyurethanes which can be employed in the sizes of this 
invention are prepared by reacting a substantially anhy 
drous polyalkylene ether glycol, e.g., having a molecular 
weight of from about 750 to 20,000 with about 1 to 1.5 
molar equivalents of diisocyanate, preferably an aryl di 
isocyanate. The preferred molar ratio of diisocyanate to 
glycol is about 1.2: l. 
The term “polyalkylene ether glycol” refers to water 

soluble polyether glycols which are derived from alkylene 
oxides or glycols, e.g., those represented by the formula 
HO(CnHZ,,O)mH, in which n is an integer from 2 to 8 
and m is an integer from about 15 to about 450‘. Not all 
the alkylene radicals present need be the same, and poly 
ether glycols containing a mixture of alkylene radicals can 
be used. The molecular weights of the polyalkylene ether 
glycols which are most useful in the sizes of this invention 
are from about 2,000 to 10,000 and most desirably from 
about 4,000 to 8,000, e.g., 5,500 to 7,000. The term in 
cludes copolymers with polypropylene, polytrimethylene, 
polytetramethylene, and polybutylene ether glycols. The 
preferred glycols are polyethylene ether glycols. 
The term “substantially anhydrous” is used to de?ne a 

glycol containing less than ‘about 0.5% moisture. Al 
though the starting polyalkylene ether glycol should be 
substantially anhydrous, the reaction mixture preferably 
is not completely anhydrous as the reaction, to proceed in 
a desirable fashion, sometimes requires the presence of 
a trace of moisture, e.g., l0—500 parts per million calcu 
lated on the polyalkylene ether glycol, to initiate the re- ‘ 
action. If the polyalkylene ether glycol is dried by distill 
ing an aromatic solvent therefrom, water is preferably 
added, after the addition of the diisocyanate and catalyst,v 
in the range of about 100 to 200 parts per million. 
A wide variety of diisocyanate can be used but aryl, 

especially monophenyl diisocyanates, are preferred. Suit 
able compounds include 2,4-tolylene diisocyanate, 2,6-to1 
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ylene diisocyanate, m-phenylene diisocyanate, 2,2'-di-’ 
nitrodiphenylene-4,4’-diisocyanate, cyclohexyphenyl-4,4' 
diisocyanate, hexamethylene diisocyanate, diphenylene-4, 
4'-diisocyanate, diphenylmethane-4,4'-diisocyante, di-para 
xylylmethane-4,4’-diisocyanate, naphthalene - 1,4-diisocy 
anate and the corresponding 1,5 and 2,7 isomers thereof, 
fluorene-2,7-diisocyanate, chlorophenylene-2,4-diisocyan 
ate and dicyclohexylmethane-4,4’-diisocyanate. 
Any catalyst known to be useful in the reaction of poly 

alkylene ether glycols with diisocyanate may be used. It 
has been found that particularly good results are obtained 
by using organo-metallic salts, e.g., cobalt naphthenate 
and similar salts of lead, zinc, tin, copper and manganese. 
Ordinarily, only a very small amount of the organo~ 
metallic catalyst is required, e.g., from about 0.1 to 
0.001% of the reactants. 
The reaction is ordinarily conducted in an inert sol 

vent to avoid working with too viscous mixtures. Gen 
erally speaking, it is preferred to operate with reaction 
mixtures having a viscosity of less than 1,000,000 cps. 
and more desirably vbelow about 800,00 cps. However, 
if too much solvent is employed, it tends to interfere 
with the reaction and slow it down. This effect can, to 
a certain extent, be overcome by the use of larger 
amounts of catalyst. It is ordinarily desirable to em 
ploy only that amount of solvent which will impart a 
viscosity to the reaction mixture in the range of about 
100,000 to 1,000,000 cps., preferably around 300,000 
to 800,000 cps. With toluene at 75 to 85° C., employing 
polyethylene ether glycol of a molecular weight in the 

7 range of 5,500 to 7,000, this can be accomplished at an 
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initial concentration of about 80% solids. As the reac 
tion proceeds, the increasing molecular weight of the re 
action product increases as the viscosity of the reaction 
mixture, thus necessitating the gradual addition of more I 
solvent throughout the reaction if about the same vis 
cosity is to be maintained, e.g., until a ?nal concentra 
tion of as low as 50% solids is reached. This serves two 
purposes, i.e., maintaining the desired viscosity and also 
slowing down the reaction. Thus, as the reaction prod 
uct approaches water insolubility or gelation because of 
its increasing molecular weight, the reaction rate tends to 
slow down due to the presence of the increasing amounts 
of solvent, thereby providing more leeway in the time at 
which the chain termination agent should be added to 
prevent the production of a water insoluble reaction prod 
uct. The amount of ‘solvent employed can be varied con 
siderably, e.g., from about 10% to 60% of the total 
reaction mixture. 
The temperature of the polymerization reaction can be 

varied over a considerable range so long as the reaction 
is stopped at the desired point. The reaction proceeds 
slowly unless the temperature is above about 65° C. 
However, the temperature should not exceed 150° C., and 
preferably should not exceed 110° C. The preferred 
range is from about 70° C. to 95° C. The reaction 
time is a function of such factors as temperature, mixing 
speed, ratio of reactants, water concentration and amount 
of catalyst and solvent employed. 

Oxidation and discoloration ‘of the reaction product 
can be avoided by conducting the polymerization reac 
tion in an inert atmosphere, e.g., nitrogen, which also 
aids in the production of a more uniform reaction prod 
uct. ' 

When the desired viscosity is reached, the resulting 
polymer can be chain terminated in the manner de 
scribed hereinafter, or epoxide modi?ed as described be 
low and then chain terminated. 

Epoxide modi?ed polyalkylene ether diisocyanate poly 
urethanes are prepared by the reaction of a polyalkylene 
ether glycol diisocyanate polyurethane described above 
with an epoxide. This reaction can proceed concom 
mitantly with the primary polymer production, i.e., as 
soon as some of the above-described polymer has been 
produced, it can be reacted with the epoxide. The pre 
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ferred procedure involves adding the epoxide to the reac 
tion mixture for a few minutes, e.g., 1 to 15 minutes, 
before the polymer is chain terminated. 
Examples of epoxides, preferably the compounds which 

can be prepared from a-glycols, are the lower hydro 
carbon, i.e., containing from 2 to 12 carbon atoms, 
epoxides including styrene oxide, a-phenyl propylene ox 
ide, trimethylene oxide and the other lower alkylene 
oxides, i.e., epoxides containing from 2 to 8, preferably 
2 to 4, carbon atoms, inclusive, e,g., ethylene oxide. 
propylene oxide, butylene oxide, isobutylene oxide. 
The amount of epoxide which can be added to the 

polyethylene ether glycol diisocyanate polymer can be 
varied over a wide range, i.e., from about 0.1 mole per 
mole of diisocyanate to the theoretical 2 moles per mole 
of diisocyanate or more. Conveniently, and preferably if 
the epoxide is volatile, an excess of the epoxide can be 
added and the excess removed by distillation or evapora 
tion after the reaction has proceeded to the desired ex 
tent. The epoxide modi?ed portion of the polymeriza 
tion reaction is ordinarily conducted in substantially the 
same manner as the preceding portion of the polymeriza 
tion reaction. 
The chain termination of a polymer is a well known 

reaction in polymer chemistry. In this step, the terminal, 
reactive groups of the polymer are reacted with a non 
chain extending compound which inactivates these groups. 
In the instant polymer, the reactive terminal groups are 
isocyanate groups. These groups merely require a non 
chain extending compound having an active hydrogen, 
i.e., those hydrogen atoms which display activity accord 
ing to the well known Zerewitinotf test. See J. Am. 
Chem. Soc., 49, 3181 (1927). For a discussion of di 
isocyanate chemistry, see National Aniline Division of 
Allied Chemical and Dye Corporation Technical Bulletin 
1-17 and the references cited therein. The preferred chain 
terminating agents are those having only one active hy 
drogen. Suitable chain terminating agents are alcohols, 
water, ammonia, primary amines, cyclic secondary amines, 
acids, inorganic salts having an active hydrogen, mer 
captans, amides, alkanol amines, oximes, etc. Lower 
alkanols, i.e., containing from one to eight carbon atoms, 
inclusive, are preferred, especially those containing less 
than 4 carbon atoms. 
The minimum amount of chain terminating agent which 

should be employed will vary according to the ratio of 
diisocyanate to hydroxy groups present in the reaction 
mixture. It is preferred to add at least several molar 
equivalents, calculated on the diisocyanate used, as a 
safe excess. 
The total polymerization time can vary considerably 

depending, in part, on the molecular weight of the start 
ing polyalkylene ether glycol, the reaction temperature, 
the catalyst and amount of solvent employed. The ex 
act limits of reaction time, under a particular set of reac 
tion conditions, can ‘be determined by removing sam 
ples from the reaction mixture from time to time, chain 
terminating the sample with a lower alkanol, e.g., eth 
anol, and then making a 25% aqueous solution thereof, 
while removing whatever reaction solvent may be pres 
ent. If the 25 % aqueous solution has a viscosity at 25° 
C. of at least 2,000 cps., and preferably at least 8,000 
or more, the desired reaction product can be obtained 
from the reaction mixture upon chain termination there 
of. 

Another convenient index for determining the course 
of reaction is the viscosity of the reaction mixture. If 
the reaction is conducted at 75 to 85° C. with toluene as 
a reaction solvent, a 65% solution of the reaction mix 
ture should have a viscosity in the range of 50,000 to 
1,000,000 cps. As stated before, such a reaction mix 
ture produces a highly satisfactory size if chain termi 
nated at a viscosity of around 200,000-800,000 cps. 

Improved polymers are obtained if a water soluble 
polyurethane described above, usually as an aqueous so 

I lution, is reacted with an aldehyde, thereby producing a 
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polymer having improved properties, including increased 
?lm strength and increased resistance to heat and atmos 
pheric moisture. 
A wide variety of aldehyes can be employed, both 

aromatic and aliphatic. The aldehyde can ‘be monoalde 
hydic or polyaldehydic. It is preferred if the aldehyde 
has no groups other than aldehydic which can be reacted 
with the starting polymer. Examples of aldehydes, e.g., 
aliphatic preferably containing 1 to 12 carbon atoms, 
include formaldehyde, acetylaldehyde, propionaldehyde, 
butyraldehyde, nonaldehyde, formylcyclohexane, and 
other lower aliphatic and alicyclic monofunctional alde 
hydes, glyoxal, pyruvaldehyde, ethylglyoxal, amylglyoxal, 
and other a-carbonyl lower aliphatic aldehydes, benzaldc 
hyde, cinnamaldehyde, phenylacetaldehyde, a-naphthalde 
hyde, pyrocatechualdehyde, veratraldehyde, u-formylthio 
phene, a-formylfuran, and other substituted and unsub 
stituted aromatic aldehydes, dialdehyde starch and other 
aldehyde carbohydrates and aldehydic cellulosic mate 
rials. The preferred aldehydes are the lower, i.e., con 
taining from 1_to 12 carbon atoms, inclusive, aliphatic 
‘and carbocyclic aromatic monoaldehydes. Formaldehyde 
is the aldehyde of choice. 
The aldehyde reaction can be conducted at any con 

venient temperature, e.g., 0° to 100° C., although a tem 
perature between about 20° C. and 85° C. is more de 
sirable and between about room temperature ‘and about 
70° C. preferred. The reaction can be conducted at any 
pH between 3 and about 10. Outside this range, the 
starting and resulting polymer tend to be unstableT/Ordi 
narily, it is preferred to stay within the range of about 
3.5 to about 9. If it is intended to produce an acid 
size, e.g., one particularly useful on wool or nylon, the 
reaction can ‘be conveniently conducted at a pH of be 
tween about 3 and 7, preferably between about 3.5 and 6. 
For Dacron, Orlon, Viscose, acetate, triacetate, cotton 
and other yarns, the reaction can be conducted at a pH 
of between about 7 and 10, preferably between about 7.5 
and 9. 
The amount of aldehyde which can be added to the 

starting polymer without producing or proceeding too 
rapidly toward a water insoluble reaction product is 
closely related to the pH of the reaction mixture. On 
the alkaline side, much more of the aldehyde can be 
added with safety than on the acid side. In fact, at an 
alkaline pH it is sometimes preferred to have excess un 
reacted aldehyde in the size mixture as the resulting size 
appears to be more stable to heat. For example, the 
propylene oxide modi?ed polymer produced from poly 
ethylene ether glycol 6,000 and tolylene 2,4-diisocyanate, 
as a 25% aqueous solution with a viscosity of about 
15,000 cps., can react, at room temperature, with 0.03%, 
calculated’on polymer solids, of formaldehyde at a pH 
of 4 and 0.1% formaldehyde at a pH of 5 without produc 
ing a Water insoluble gel in several days, whereas at a 
pH of 8, the same polymer can react with 1-3% or more 
formaldehyde and still produce water soluble reaction 
products. It will be apparent from the above that, when 
operating at an alkaline pH, care should be taken that 
the pH does not drift during the reaction to the acid side. 
This can be avoided by conducting the reaction in the 
absence of oxygen to prevent the air oxidation of the 
aldehyde or buffering the solution, e. g., with NazHPO.,. 
Also, when operating on the acid side, if the reaction 
product is approaching water insolubility, the pH of the 
reaction mixture can be adjusted upward, e.g., with an 
organic or inorganic base, e.g., ethyl amine, sodium hy 
droxide or ammonia, to render the reaction product less 
reactive toward the residual aldehyde. 

In any case, the reaction is conducted for a time less 
than that required to produce ‘a water insoluble reaction 
product. The preferred starting reaction mixture is pref 
erably aqueous, e.g., with 20-30% polymer solids. These 
mixtures can have a viscosity from about 2,000 to as 
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high as 50,000 cps. or higher at 25% solids at 25 ° C. 
With a highly reactive aldehyde, e.g., formaldehyde, on 
the acid side at, e.g., 90° C., the desired viscosity can 
be reached in a matter of minutes. At room tempera 
ture, the viscosity can slowly rise for several weeks or 
more on the acid side employing less than 0.1% of the 
aldehyde or when employing a slowly reacting aldehyde 
such as dialdehyde starch. On the alkaline side, any 
viscosity change usually is less rapid. . 
The stability of all of the above-described polure 

thanes as aqueous solutions is excellent so that ‘they may 
b" stored in any of their liquid or solid forms. Their 
good water solubility permits mixing at any point in the 
mill thereby eliminating a separate cooking operation, e.g., 
as required for starch and other conventional sizes. 
The ‘following preparations and examples are illustrative 

of the process and products of ‘this invention, but are 
not to be construed as limiting. 

PREPARATION I 

Dissolve 11,250 g. of polyethylene ether glycol having 
an average molecular weight of 6,000 (range of 5,500 to 
7,000) in 3000 cc. of hot toluene. Evacuate the reactor 
several times, breaking the vacuum each time with dry 
nitrogen. Distill the mixture under nitrogen at atmos 
pheric pressure until about 2,600 cc. of'toluene has been 
removed, to dry the solution. The polyethylene glycol 
which in all respects appears to be dry, is indicated to 
contain about 0.4% by weight of Water according to the 
Karl Fischer test at this time. Mix 13.2 g. of a 6% 
solution of cobalt naphthenate in xylene with an amount 
of dry toluene equivalent to the amount removed from 
the reactor\and add the solution to the reaction. After 
10 minutes, add 393 g. of toluene-2,4-diisocyanate in 750 
cc. of dry toluene. After 4 minutes, add 50 drops (2.5 
cc.) of water over a one minute period at 82° C. Flush 

. the reactor with more nitrogen and continue the reaction 
at about 93° C. for about 2 to 2.5 hours, until the viscos 
ity reaches about 500,000 cps. Then slowly add 3,000 
cc. of dry toluene over a 30 to 45 minute peroid, to keep 
the viscosity of the mixture at about 500,000 cps, fol 
lowed by 375 cc. of propylene oxide in 750 cc. of dry 
toluene. After 10 to 15 minutes, remove about 350 cc. 
of distillate at reduced pressure and then add 375 cc. of 
ethyl alcohol. After 10m 15 minutes, add about 16 liters 
of cold water and ‘mix thoroughly. Slowly distill the 
toluene at reduced pressure at about 45 to 60° C. until 
a clear solution is obtained. This solution, diluted to 
25 % solids with water, has a viscosity of at least 8,000 
cps. and ordinarily at least 12,000 cps. 
To 113.5 kilograms of a 25% solutoin of the above-de 

scribed polyurethane add su?icient dilute sodium hydrox 
ide at room temperature to bring the pH of the solution to 
about 8.5. Evacuate the reactor several times, ?ushing 
each time with nitrogen. Heat the mixture under nitro 
gen to about 65—70° C. and add 2.5% aqueous formalde 
hyde, calculated on the polymer solids (690 cc. of 37% 
formaldehyde). Heat under nitrogen for one hour at 
70° C. Store at room temperature for about a week. 

PREPARATION II 

Heat under nitrogen with rapid stirring, 3,750 grams of 
polyethylene ether glycol having an average molecular 
weight of about 6,000 in a 12-liter 3-neck round bottom 
?ask at 70 to 80° C. Dry by adding 250 ml. toluene 
and then stripping the solvent at reduced pressure. Add 
4.4 grams of a solution of 6% cobalt naphthenate in dry 
xylene to 1,250 ml. dry toluene and then add the result 
ing solution slowly to the melt at 75—80° C. with stirring. 
Add 131 grams of tolylene 2,4-diisocyanate over a 10 
minute period and stir another 10 minutes. There should 
be a 2 to 5° temperature rise at this stage. Next, slowly 
add dropwise about 10 to 20 drops (0.4 to 0.8 gram) of 
water. Continue stirring at 80-—95° C. for 15 minutes 
and then reduce the stirring speed. When the viscosity 
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10 
reaches about 200,000 cps. at about 85° C. (90 to 120 
minutes), slowlyadd 1,250 ml. of dry toluene (90 to 120 
minutes) without lowering the temperature below 80° C. 
or markedly reducing the viscosity. After the toluene .. 
addition has been completed and the viscosity reaches 
about 300,000 cps. (about 15 minutes), equip the ?ask 
with a re?ux condenser and then slowly add 104 grams 
of propylene oxide. After about 10 minutes, remove the 
excess propylene oxide by distilling at reduced pressure. 
When the viscosity reaches 500,000 cps. (usually 5 to 15 
minutes) terminate the reaction by stirring in 1.00 grams 
of absolute ethanol. Stir in 5 liters of hot water and stop 
the heating. Transfer the reaction mixture to a 20 liter 
?ask, add 7.5 liters of water and distill 01f the toluene at 
reduced pressure. There is obtained a clear, amber solu 
tion of about 25% solids having a viscosity of about 
10,000 to 25,000 cps. at 25° C. _ 
An equimolar amount of polyethylene ether glycol hav 

ing a molecular Weight of about 4,000 can be substituted 
for the PEG 6000. 

Follow the procedure of Preparation II, but eliminate 
the proylene oxide step. A polymer is produced having 
properties similar to the polymer produced in Preparation 
II, but is somewhat less resistant to atmospheric moisture. 

PREPARATION HI 

The procedure of Preparation II is followed exactly 
except that 120 g. of tolylene 2,4-diisocyanate and 3.3 g. 
of the 6% cobalt naphthenate solution is employed. The 
viscosity at 25° C. of a 25% aqueous solution of a poly 
mer produced according to this procedure is about 10,000 
cps. 

Similar results are obtained if the procedure of Prep 
aration III is followed except that'methanol, isopropanol 
or n-butanol is substituted for the ethanol. The polymer 
thus produced is substantially identical to that obtained 
according to the procedure of Preparation II. 187 g. of 
diphenyl methane 4,4’-diisocyanate can be substituted for 
the tolylene 2,4-diisocyanate. 

PREPARATION IV 

Prepare a 25 % aqueous solution-of the polymer pro 
duced according to Preparation II. Adjust the pH to 

Under a blanket of 
nitrogen and with stirring, add suf?cient 10% formalin to 
give 1.25% formaldehyde, calculated on the polymer 
solids. Heat the mixture to 70° C. for 30 minutes and 
then cool.’ ‘ 

Similar results are obtained employing starting poly 
mers having about the same viscosity and prepared in the 
manner described in Preparation II employing a poly 
ethylene ether glycol having a molecular weight of about 
4,000 or polypropylene ether glycol having a molecular 
weight of about 600. . 
2.25% formaldehyde can be substituted for the 1.25% 

formaldehyde and, if desired, heating of the formaldehyde 
mixture can be omitted. 

PREPARATION V 

Adjust the .pH of a 25% aqueous polyurethane solution 
having a viscosity of about 10,000 cps. at 25° C., prepared 
according to the procedure of Preparation III, to 4.0 with 
H3PO4. 
of formaldehyde as a 1% aqueous solution. Maintain 
the mixture for 10-20 days at about 28° C. in the sub- - ' 
stantial absence of oxygen. The resulting mixture has a 
viscosity of about 130,000 to 180,000 at-28° C. as a 25% 
aqueous solution. 
The procedure of Preparation V can be followed‘, ex 

cept that the mixture can be aged for two days at 50° C. 
rather than 10-20 days at 28° C. ‘Similarly, acetalde 
hyde can be substituted for the formaldehyde. 

PREPARATION VI 

Follow therprocedure vof PreparationrV, but employ 0 

Add ‘0.03%, calculated on the polymer solids,’ 
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7% benzaldehyde instead of formaldehyde, calculated on 
the polymer solids. The resulting mixture will contain 
su?icient excess benzaldehyde to produce a water in 
soluble polymer if heated for any appreciable time. The 
product should therefore not be heated to any signi?cant 
extent prior or during use. 

If only 1% benzaldehyde, calculated on the polymer 
solids is employed, the resulting mixture can be heated, 
e.g., at 50° C. until the desired viscosity is reached in the 
reaction product. If only 0.1% benzaldehyde is em 
ployed, the reaction can be conducted at 70° C. 

Similarly, an equal molar amount of 30% aqueous 
glyoxal can be substituted for the formaldehyde. The 
reaction rate is somewhat slower than with formaldehyde. 

PREPARATION VII 

To a 25% aqueous solution of a polyurethane pre 
pared according to the procedure of Preparation II, 
add 10%, by weight of polymer solids, of a dialdehyde 
starch prepared by oxidizing starch with H104 (“Sum 
star~S,” Miles Chemical Co.). Cure at room tempera 
ture for one or more days. Upon prolonged ageing, 
care should be taken, e.g., by the exclusion of oxygen 
or oxidizing agents and/or by the addition of alkaline 
or buffering agents, to prevent the pH of the resulting 
mixture from drifting to the acid side. If an acid water 
soluble product is desired, the amount of starch to be 
added should be substantially reduced. 

Example I 

A sizing composition is prepared as follows: 70 lbs. 
of a 30% aqueous solution of the polyurethane pro 
duced according to the procedure of Preparation I is 
mixed at about 60° C. with 10.5 lbs. of a hot 10% aque 
ous suspension of high titer soap (made from Armour 
Neo-Fat 18 stearic acid and sodium carbonate), 6.3 
lbs. of high titer stearic acid, 4.2 lbs. of a 1.5% aqueous 
suspension of carboxymethylcellulose (Hercules high 
viscosity), 42 lbs. of n-butyl alcohol and 217 lbs. of 
water. The resulting mixture is diluted with water to 
6% polymer solids (8.3% total solids) to give a sizing 
mixture having a viscosity of about 400 c.p.s. at 70° C. 
A warp of spun 65% Dacron polyester 35% cotton 

24/1 singles is passed into the sizing mixture at a box 
temperature of 65° C. and then passed through squeeze 
rolls at a pressure adjusted to provide a pickup of about 
3.7% total solids, calculated on the weight of the dry 
fabric. The warp is then passed over dry cans, the ?rst 
three of which are heated at 100° C., the next two at 
105° C., the next two at 110° C., and the last at 115° C. 
The split bars are placed as compactly and as closely 
as possible to the dry cans. I 
The sized warp has a considerable increase in yarn 

strength and no objectionable tackiness is observed at 
75% relative humidity. The yarns have a coating of a 
?lm of the polyurethane which ?lm has an outer coating 
of stearic acid. Whereas a warp sized only with the poly 
urethane becomes a tacky upon standing for several days 
at 75% relative humidity and produces a buildup on the 
shuttle and a stocky deposit on the reeds, heddles and 
drop wires, the above warp remains tack-free on stand 
ing and does not produce a signi?cant amount of de 
posit on the shuttle or loom parts during weaving. The 
incident of defects in the woven fabric is considerably 
less than the same fabric sized with conventional sizes. 
The sized warp is clear, permitting ready identi?cation of 
the pattern and individual ends and scours size-free in a 
mild alkaline scour. 

Excellent weaving results are obtained when a warp of 
spun 65% Dacron polyester 35% rayon 24/1 singles is 
substituted for the polyester-cotton warp employed in 
Example I and is slashed and woven in the manner de 
scribed above. 
The weight of polyurethane solution can be varied from 

about 50 to 100 lbs., the stearic acid varied from 3 to 
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10 lbs. and the sodium carboxymethylcellulose elimi 
nated, if desired, in the above composition. 

Similar results are obtained if palmitic acid‘, a mixture 
of palmitic and stearic acid, myristic or lauric acid is 
substituted for the stearic acid. 

Example II 

A sizing composition is prepared as follows: 550 lbs. 
of a 30% aqueous solution of the polyurethane, produced 
according to the procedure of Preparation I, is mixed at 
about 65 ° C. with 90.7 lbs. of a hot mixture consisting 
of a 10% aqueous suspension of high titer soap (sodium 
stearate), 24.8 lbs. of high titer.l2-hydroxystearic acid, 
33 lbs. of n-butyl alcohol and 2,301.5 lbs. of water to 
make up 3,000 lbs. The resulting mixture is diluted with 
water to 51/2% polymer solids (6.67% total solids). 
A warp of 40/27/14 ?lament Dacron polyester is 

passed into the sizing mixture at a box temperature of 
about 65° C. and then passed through soft squeeze rolls 
at high pressure. The warp is then dried over hot dry 
cans. The solids pickup will vary from about 1.8 to 
2.2%, calculated on the weight of the dry warp. 
The sized warp is clear, slick, tack-free at 65 % rela 

tive humidity. The ?laments have a coating of a ?lm 
of the polyurethane, which ?lm has an outer coating of 
12-hydroxystearic acid. No build-up of size on the shuttle 
or loom parts occurs during weaving. Fabric woven 
from the warp has a low incident of defects and has a 
?nished appearance even before scouring. The size is 
readily removed with a mild alkaline scour. 

Example III 

Follow the procedure of Example II, but substitute an 
equal weight of pimelic acid for the 12-hydroxystearic 
acid. 40/27/14 ?lament Dacron polyester warp sized 
with this sizing composition weaves smoothly without 
signi?cant build-up on the shuttle or loom parts. Loom 
e?iciency is considerably higher than when employing 
conventional sizes, e.g., sodium polyacrylate, starch or 
polyethylene emulsions. 

Similarly, azelaic ‘acid can be substituted for the pimelic 
acid with comparable results. 

Example IV 

Prepare a dispersion of 28.1 g. of a 26.7% aqueous so 
lution of a polyurethane having a viscosity of about 
13,000 cps., prepared according to the procedure of Pre 
paration II, 2.25 g. of stearic acid (Armour Neo~Fat 18), 
1.5 g. of butanol and 118.2 g. of water. Pass a spun 
65% Dacron polyester 35% cotton warp through this 
dispersion, containing about 5% polymer solids, at room 
temperature and through squeeze rolls set to provide 
about a 5% pickup, based upon polymer solids. Pass 
the wet warp over heated dry caps and then, while hot, 
over split rods. The resulting warp has increased 
strength, the fuzz is laid and weaving e?iciency is high 
with minimal shuttle pickup or shedding at 70% relative 
humidity. 

Similar results are obtained with an equal weight of a 
polyurethane prepared according to the procedure of 
Preparation VII and having a viscosity, as a 30.1% solu— 
tion, of about 80,000 cps., is substituted for the poly 
urethane employed in Example IV. 

Example V 
Follow the procedure of Example IV, but substitute an 

equal weight of 12-hydroxystearic acid for the stearic acid. 
The resulting dispersion is a solid which is excellent for 
laying the fuzz of spun yarn, e.g., single end cotton or 
Dacron polyester or a warp thereof, by passing the yarn 
into the dispersion and allowing the wiping action there 
of to lay the fuzz as the yarn is passed therethrough. The 
yarn can then be air dried with hot air. The pickup of 
the size on the yarn can be controlled by the squeeze 
rolls or by varying the concentration of solids therein. 

Similar results are obtained when an equal weight of a 
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polyurethane, prepared according to the procedure of 
Preparation VII, ‘and having a viscosity as a 30.1% solu 
tion of about 80,000 cps., is substituted for the poly 
urethane employed in Example V. 

Example VI 

Prepare a dispersion of .15 g. of ipolyvinylalcohol ‘(El~ 
vanol 50-42), 5% sodium stearate, 15% stearic-acidand 
20% of butanol, calculated on the polyvinyl alcohol, in 
129 g. of water. The resulting dispersion, containing 
10% polyvinyl alcohol makes an excellent size for 15 
denier lmono?lament nylon. Compared with straight 
polyvinyl alcohol, moisture sensitivity is reduced and 
lubricity is vconsiderably improved. Mild alkalinescour 
readily removes the size. ' 

Follow the procedure-of Example VI, but substitute an 
equal weight of sodium polyacrylate for the polyvinyl al 
cohol. An excellent sizing composition for nylon warps 
is thus obtained. 
What is claimed is: 
1. An aqueous dispersion of a textile sizing composition 

substantially free of fats, ‘waxes and oils and consisting 
essentially of (a) a water soluble, ?lm forming polymer 
which is a solid at room temperature and thin ?lms of 
which tend to become tacky and lose cohesive strength in 
humid atmospheres having a relative humidity above 60% 
and (b) at least 7%, calculated on the weight of the ‘poly 
mer, of an aliphatic carboxylic acid having lubricating 
properties, which is insoluble in said polymer and in water, 
which is a solid at room temperature and melts below 
110” and which, as an alkali metal salt, disperses in 
water, said dispersion producing a two layer ?lm, with 
the acid as anjouter layer, when cast :and dried. 

2. A dispersion of claim 1 wherein the acid is a mono 
basic .acid, containing from 12 to 22 carbon atoms, in 
elusive, the carbonyl radical of which is attached vto a 
long straight chain saturated aliphatic group. ‘ 

3. A dispersion according to claim 2 wherein the acid 
is selected from the group consisting of saturated straight 
chain fatty acids and hydroxylated derivatives thereof. 

4. A dispersion according to claim 3 wherein the acid 
melts ‘below 100° C., and is present in an amount of at 
least 10%, calculated on the weight of the polymer. 

5. A dispersion according to claim 4 wherein the acid 
comprises stearic acid. . 

6. A dispersion according to claim 4 wherein the acid 
comprises 12-lhydroxystearic acid. 

7. An aqueous dispersion of a textile sizing composi 
tion consisting essentially of (a) a water soluble, ?lm 
forming, polyalkylene ‘ether glycol polyurethane which 
is 1a solid at room temperature and has a viscosity, as a 
25% aqueous solution, of at least 2,000 cps. at room tem~ 
perature, and (b) at least 7%, calculated on the weight 
of the polyurethane, of an aliphatic carboxylic acid hav 
ing lubricating properties, which is insoluble in said poly; 
mer and in water, which is a solid at room temperature 
and melts below 110° C., and which, as an alkali met-a1 
salt, ‘disperses in water, said dispersion producing a two 
layer ?lm, with the acid as an outer layer, when cast and 
dried. 

8. A dispersion according to claim 7 wherein the acid 
is selected ‘from the group consisting of saturated straight 
chain fatty acids containing from 12 to 22 carbon atoms, 
inclusive, and hydroxylated derivatives thereof. 

9. An aqueous dispersion of a textile sizing composi 
tion consisting essentially of (a) a water soluble, ?lm 
forming, polyethylene ether glycol polyurethane which 
is a solid at room temperature and has a viscosity, as a 
25% aqueous solution, of at least 6,000 cps. at room 
temperature, and (b) at least 7% by weight, calculated 
on the weight of the polyurethane solids, of a saturated 
straight chain monobasic aliphatic carboxylic acid con 
taining from 12 to 22 carbon atoms, inclusive, which 
melts between 40° and 110° C., said dispersion having a 
pH between about 7 and about 10 as a 5% aqueous dis 
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pers‘ionand producing'a two layer ?lm, with 'the acid as i 
the outer layer, whencastftherefrom. v , > 

'10. Adispersion according to clairn9 wherein the acid 
comprises stearic acid. ~ 

111. A dispersion according toiclairn 10 wherein the 
comprises '-1 2-hydroxystearic acid. 

12. An aqueous dispersion of a textile sizing composi 
tion substantially free of fats, waxes and oils and con 
sisting essentially of (a) a water soluble, ‘?lm forming, 
polyethylene ether glycol polyurethane which is a solid 
at room temperature and has aviscosity, as a 25 % aque 
ous solution, of at least 10,000 cps. at room tempera 

acid 

ture, and {(b) at ‘least 10% by weight, calculated on said 
polyurethane, ‘of stearic acid, said dispersion having a 
pH between about 7 and about 10 at a 5% concentration 
and producing a two layer ‘?lm, with ‘the acid as an outer 
layer, when cast and dried. ' 

13. An aqueous dispersion of a textile sizing composi 
tion substantially free of fats, waxes and oils and con 
sisting essentially of (a) a water soluble, ?lm forming 
polyethylene ether glycol polyurethane which is a solid 
at room temperature and has a viscosity, as a 25% aque 
ous solution, of at least 10,000 cps. at room tempera 
ture, and (b) at least 10% by weight, calculated on said 
polyurethane, of 12-hydroxystearic acid, said dispersion 
having a pH between about 7 and 10 at a 5'% concen 
tration and producing a two layer ?lm, with the acid as 
an outer layer, when cast and dried. 

14. An aqueous dispersion of a textile sizing composi 
tion substantially free of fats, waxes and oils and con 
sisting essentially of (a) a water soluble, ?lm forming, 
aldehyde modi?ed, polyethylene ether ‘glycol aryl poly 
urethane wherein the polyethylene ether polymeric units 
have a molecular weight between about 4,000'and 8,000 
and said polyurethane isa solid at room temperature and 
has a viscosity as a 25% aqueous solution, of at least 
10,000 cps. at room temperature, (b) at least 10%, cal 
:culated on the weight of the polyurethane, of a monobasic 
saturated fatty acid containing from 12 to v22 carbon 
atoms, inclusive, and (c) a surface active compound 
selected fromthe group consisting of metal salts of sul 
fated, sulfonated, and carboxylated hydrocarbons, said 
dispersion having a pH between about 7 and'9 at a 5% 
concentration and producing a two layer ?lm, with ‘the 
acid as the outer layer, when cast and dried. 

15. A dispersion according to claim 14 wherein the 
surface active compound is an alkali metal soap. 

16. A dispersion according to claim 15 wherein the 
polyurethane is a polyethylene ether glycol toluene 2,4-di 
isocyanate polyurethane, the acid comprises stearic acid 
present in an amount between about 10 and about 50%, 
calculated on the weight of said polyurethane, and the 
surface active compound comprises sodium steal-ate, pres 
ent in an amount between about 1 and 25 %, calculated 
on said polyurethane. 

17. An aqueous dispersion of a textile sizing composi 
tion substantially free of fats, waxes and oils and con 
sisting essentially of (a) a water soluble, ?lm forming, 
aldehyde modi?ed, polyethylene ether glycol aryl poly 
urethane wherein the polyethylene ether polymeric units 
have a molecular weight between about 4,000 and 8,000 
and said polyurethane is a solid at room temperature ' 
and has a viscosity as a 25% aqueous solution of at least 
10,000 cps. at room temperature, and (b‘) between about 
10% and 50%, calculated on the weight of said poly 
urethane, of 12-hydroxystearic acid, and (c) a surface 
active agent selected from the group consisting of metal 
salts of sulfated, sulfonated and carboxylated hydrocar 
bons, said dispersion having a pH between about 7 and 
9 at a 5% concentration and forming a two layer ?lm, 
with the acid as the outer layer, when cast and dried. 

18. A dispersion according to claim 17 wherein the 
surface active compound comprises sodium stearate, pres_ 
ent in an amount between about 1% and 25%, calculated 
on said polyurethane. 
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19. A sized textile yarn, said size being substantially 
free of fats, waxes and oils consisting essentially of an 
inner layer of a substantially continuous ?lm of a water 
soluble polymer which is a solid at room temperature 
and which becomes tacky and loses cohesive strength in 
humid atmospheres having a relative humidity above 
60%, and of a substantially continuous outer layer of at 
least 7%, calculated on the weight of the polymer, of 
an aliphatic carboxylic acid having lubricating properties, 
which is insoluble in said polymer and in water, which 
is a solid at room temperature and melts below 110° C. 
and which, as an alkali metal salt, disperses in water, 
the layers being formed by heating the yarn above the 
melting point of the acid after applying the polymer and 
acid simultaneously to the yarn as an aqueous dispersion. 

20. A sized yarn according to claim 19 wherein the 
polymer is a polyalkylene ether glycol polyurethane and 
wherein the acid is a saturated straight chain monobasic 
aliphatic carboxylic acid containing from 12 to 22 carbon 
atoms, inclusive, and is present in an amount of at least ‘ 
10%, calculated on the weight of the polymer, and at least 
0.25 %, calculated on the weight of the yarn. 

21. A sized yarn according to claim 19 wherein the 
inner layer consists essentially of a polyalkylene ether 
glycol polyurethane having a viscosity, as a 25% aqueous 
solution, of at least 2,000 cps. at room temperature, and 
the outer layer comprises IZ-hydroxystearic acid. 

22. A sized yarn according to claim 20 wherein the 
inner layer consists essentially of 1a polyalkylene ether 
glycol polyurethane having a viscosity, as a 25% aqueous ,' 
solution, of at least 2,000 cps. at room temperature, and 
the outer layer comprises stearic acid. 

’ 23. A method of sizing textile yarns comprising passing 
a yarn end into an aqueous, substantially vfat, wax and oil 
free dispersion consisting essentially of (a) about 0.5% to 
15.0% of a water soluble, ?lm forming polymer which is 
a solid at room temperature and thin ?lms of which tend to 
become tacky and lose cohesive strength in humid atmos 
pheres, and (b) at least 7%, calculated on the polymer, of 
an aliphatic carboxylic acid having lubricating properties, 
which is insoluble in said polymer and in water, which is 
a solid at room temperature and melts below 110° C., and 
which, as an alkali metal salt, disperses in water, in a man 
ner so as to provide a pickup of at least 0.5% of the poly 
mer solids when the yarn is ?lament and at least 2% when 
the yarn is spun, the concentration of said acid in said dis 
persion being sufficient to provide a pickup thereof of at 
least a 0.25% under the selected conditions, all calculated 
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on the weight of the dry yarn, and then drying said yarn 
and heating said yarn at ‘a temperature above the melting 
point of said acid. , , _ t , p 

24. The method of claim' 23 wherein the acid consists 
essentially of a monobasic acid, containing from 12 to 22 
carbon atoms, inclusive, the carbonyl radical of which is 
attached to along straight chain saturated aliphatic group. 

25. The method of claim 24 wherien the acid comprises 
those selected from the group consisting of fatty acids and 
hydroxylated derivatives thereof. 

26. A method of sizing textile yarns comprising passing 
a yarn end into an aqueous, substantially fat, wax and oil 
free dispersion consisting essentially of (a) about 0.5 % to 
15.0% of a water soluble, ?lm forming polyalkylene ether 
glycol polyurethane which is a solid at room temperature 
and thin ?lms of which tend to become tacky and lose co 
hesive strength in humid atmospheres, and (b) at least 7%, 
calculated on the polyurethane, of stearic acid, in a man 
ner so as to provide a pickup of at least 0.5 % of the poly 
urethane solids when the yarn is ?lament and at least 2% 
when the yarn is spun, the concentration of said acid in 
said dispersion being su?icient to provide a pickup thereof 
of at least a 0.25% under the selected conditions, all cal 
culated on the weight of the dry yarn, and then drying said 
yarn and heating said yarn at a temperature above the 
melting point of said acid. 

27. A method of sizing textile yarns comprising passing 
a yarn end into an aqueous, substantially fat, wax and oil 
free dispersion consisting essentially of (a) about 0.5 % to 
15.0% of a water soluble, ?lm forming polyalkylene ether 
glycol polyurethane which is a solid at room temperamre 
and thin ?lms of which tend to become tacky and” lose co 
hesive strength in humid atmospheres, and (b) at least 
7%, calculated on the polyurethane, of l2-hydroxy-stearic 
acid, in a manner so as to provide a pickup of at least 
0.5% of the polyurethane solids when the yarn is ?la 
ment and at least 2% when the yarn is spun, the concen 
tration of said acid in said dispersion being su?icient to 
provide a pickup thereof of at least 0.25 % under the se 
lected conditions, all calculated on the weight of the dry 
yarn, and then drying said yarn and heating said yarn at a 
temperature above the melting point of said acid. 
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