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This invention relates to new sizing composi 
tions which are suitable for use on knitting yarns 
composed of synthetic linear polyamides. 
For along time silk has dominated the sheer, 

full-fashioned hosiery ?eld. Relatively recently, 
a class of synthetic yarns, prepared from a class 
of materials known as synthetic linear poly 
amides, has come to be used for sheer, full-fash 
ioned hosiery. The preparation of this type of 
material and the production of yarn from the 
material are described in U. S. Patents Nos. 
2,071,250, 2,130,523 and 2,130,948. The term 
“synthetic linear polyamide” as used throughout 
the speci?cation and claims is intended to refer 
speci?cally to the material disclosed in the above 
identi?ed patents. The preparation of sheer, 
knit ladies’ full-fashioned stockings from this 
type of yarn is described in U. S. Patents Nos. 
2,157,116 and 2,157,119. The knitting of ladies’ 
sheer stockings from yarns of synthetic linear 
po‘lyamides created new and serious problems in 
the satisfactory sizing of such yarns. Without 
any size these yarns, when knitted into sheer, 
full-fashioned stockings and subsequently han 
dled, developed an undesirably large proportion 
of pulled threads. For years, the art has been 
confronted with a similar problem in the knitting 
of sheer stockings from ingrain silk. The knit 
ting of sheer stockings from ingrain silk produces 
stockings a very large proportion of which have 
pulled threads; and because this problem was 
never solved ingrain silk stockings are seldom 

There has been no sizing problem for silk 
in the gum because of the presence of a natural 
protecting coat of sericin over .the silk ?laments. 
When the word "sizing” is used, it does not 

refer to the application of oils, ?nishes, dressings, 
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and the like, but is restricted to the narrower, > 
meaning of the word; namely, the application of 
an adhesive coating to protect the ?laments in 
the knitting operation and in the course of han 
dling the fabric subsequent to the knitting op 
eration. - 

Sizes have been developed for the warp sizing 
of arti?cial silk yarns; e. g., viscose rayon, cellu 
lose acetate, etc. It is also well known that arti 
?cial silks require no size for tricot knitting or 
circular knitting. Hence, the problem of sizing 
these yarnshas been concerned almost entirely 
with the preparation of the yarns for weaving. 
It is, therefore, evident that prior to the intro 
duction of the synthetic linear polyamide yarns 
into the ?eld of sheer hosiery knitting, there was 
no problem of sizing knitting yarns. It is equally 
true that prior to that time, no sizing composition 
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had been developed which was satisfactory for 
use in knitting sheer hosiery when applied to syn 
thetic linear polyamide yarns. _ 
The requirements for a, good warp size for 

weaving yarns are much less rigorous than the 
requirements for a good size for yarns vto be used 
in the knitting of sheer, full-fashioned hosiery. 
Furthermore, the requirements for a satisfactory 
size for use on yarns composed of synthetic linear‘ 
polyamides are much more critical than for sizes 
to ,be used on previously known arti?cial ?la 
ments or natural ?bers. Therefore, a satisfac 
tory size for synthetic linear polyamide yarns 
for knitting full-fashioned hosiery must possess 
all of the following characteristics: 

1. The size must protect the fabric from snags 
and pulled threads. A full-fashioned stocking 
fabric is sheer and delicate. It is subjected to a 
considerable amount of handling after the knit 
ting operation; for it mustbe looped,‘ seamed, 
stitched, inspected, and preset before it is dyed. 
The rough hands of operators cause entirely too 
many pulled threads if the size does not give good 
protection. _ 

, 2. The size must adhere well and bind the ?la 
ments together during twisting, coning and other 
textile operations and perform well during and 
following the knitting operation. The action of 
the knitting needles and sinkers on the sized yarn 
is so drastic as to cause ?aking 01f of the size 
with resultant loss of protection if ‘the size does 
not adhere extremely well. Since synthetic 
linear polyamide ?laments are spun substantial 
ly round and smooth and synthetic linear poly 
amides are markedly insensitive to water, the 
problem of size adherence is much greater than 
it is, for relatively water-sensitive yarns such as 
viscose rayon, cotton, etc. 

3. The sized yarn mustrun well on the knit 
ting machine; that is, after passing, through the 
dip trough, it must not stick to the guides and 
snappers following a shut-down of the machine 
and size must not accumulate on the needles and 
sinkers. Sticking on the guides and snappers 
causes press-offs when the machine is started up 
again. Accumulation on the needles and sinkers 
eventually causes holes and runs in the fabric if 
the accumulation becomes severe. 

4, The size must soften su?iciently on pass 
ing through the dip trough to enable the forma 
tion of regular stitches of uniform size and to 
cement the loops‘ together when the fabric - 
dries. If the size softens insu?‘iciently, poor 
stitch formation and poor snag resistance result. 
on the other hand, if it softens too much, the 
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size accumulates on the needles and sinkers to 
the point where knitting of hose without holes 
is impossible even though stitch formation is 
good and snag resistance is good. Thus a com 
mercial size for full-fashioned hosiery knitting 
yarns must have an extremely carefully bal 
anced set of properties if good running‘ prop 
erties, good sitich formation‘and good snagre 
sistance are to be developed by the same com 
position. '. ' r 

5. The size must minimize edge rolling of the 
knitted fabric to facilitate subsequent seaming. 
If the full-fashioned stocking fabric rolls at the 

- edges as it comes oi! the knitting machine, the 
fabric is diiiicult to seam and the cost of pro 
duction increases; also theseams are likely to 
be bulky and crooked. 

6. The size must be readily removable in an 
aqueous boil-oil.’ bath before dyeing. It is gen 
erally desirable, though not always necessary, to 
remove the size before dyeing the fabric. It is 
much more economical to remove the size with 
water than with some other solvent. 

7. The size should be free from any tendency 
to cause corrosion or abrasion of the various 
parts of the knitting \machines which the’ yarn 
contacts. ' 

The problem of developing a size which will 
fulfill these rigorous requirements is relatively 
new in the field of synthetic yarn production. 
Many different sizing compositions have been de 
veloped for use on rayon yarns, and many of ' 
these sizes have been tried with synthetic linear 
polyamide yarns; but all ofethemany sizing com 
positions tried have been found to lack one or 

' more of’ the above requirements to such a great 
extent as to render impossible their use in sizing 
synthetic‘ linear polyamide yarns for the knit 
ting of full-fashioned hosiery. Even the recent 
ly developed polyvinyl alcohol sizes which have 
proven to be very useful for the ‘sizing of rayon 
and other weaving yarns have failed to satisfy 
the rigorous requirements for a good size for 
synthetic linear polyamide yarns used in the 
knitting of full-fashioned hosiery.’ These sizes 
are, in general, too-,water-sensitive. They be 
come sticky and collect on the knitting ma 
chine parts. In an eifort to increase the viscosity 
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' alcohol-boric acid sizes, or polyvinyl alcohol de-' 
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of polyvinyl alcohol sizes, it has been suggested ' 
to add borax thereto. Borax, in small quanti 
ties; e. g., 1% to 3%, based on the weight of 
polyvinyl alcohol, increases the viscosity of the 
polyvinyl alcohol sizing composition to a marked 

‘ degree by reason of a gelling action on the poly 
vinyl alcohol. The addition of borax and other 
agents to polyvinylalcohol sizes has failed to 
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improve them for use on synthetic linear poly- > 
amide yarns_' This highly viscous, borax modi 
?ed polyvinyl alcohol composition, when ap 
plied to synthetic linear polyamide yarn, ?akes 
off of the polyamide yarn very badly, giving very 
poor running properties. , ' , 

It is, therefore, an object of the present in 
vention to furnish an improved type of textile 
sizing composition particularly suitable for siz 
ing synthetic linear polyamide knitting yarns to 
be used in the production of sheer, full-fashioned 
hosiery. ' 

It'is a further object of the present invention 
to furnish an improved method of sizing :textile 
yarn, particularly synthetic linear polyamide 
knitting yarns _to be used in the production of 
sheer, full-fashioned hosiery. ' 
A speci?c object of the invention is to provide 

2,89%80! 
‘of being successfully knitted into full-fashioned 
hosiery. ' - ‘ > 

Other objects of the invention willbecome ap- . 
parent hereinafter. ' . 

It has now been found that excellent sizing 
compositions, which are. suitable for the sizing 
of synthetic linear polyamide yarns tobe used 
in knitting sheer, full-fashioned hosiery, can 
be prepared from polyvinyl alcohol, or a water 
sensitive derivative of» polyvinyl alcohol, and ' 
boric acid. These new sizing compositions, char 
acterized by a low viscosity and consequent high 
degree of solubility and ease of application, ad 
here well to the smooth, round polyamide ?la 
ments, bind the filaments together well, impart 
to the yarn good running properties on full-fash 
ioned lmitting machines, ‘protect the full-fashé 
ioned stocking fabric well from snags and runs, 
prevent serious edge rolling of the full-fash 
ioned stocking fabric, and are readily removed 
by’hot water. . _ '. ' 

It has been further found that these polyvinyl 

rivative-boric acid sizes will adhere to synthetic 
linear polyamide yarn better if an anchor coat 
(or a sub-coat) of tannic acid is applied to the 
yarn before applying the size. The tannic acid 
apparently adheres very well to the synthetic 
linear polyamide and also tojthe size. However, 
it has been found that the adherence of the 
size to the yarn is improved by the tannic acid 
only if the tannic acid coat is applied first and 
that a single mixture of the two applied in one 
step does not produce a well-sized yarn having 
good full-fashioned hosiery knitting properties, 
nor does the application of a coat of tannic acid 
on top of a coat of the size produce a sized yarn 
having good full-fashioned hosiery knitting prop‘ 
erties. The proper ratio of tannic acid in the 
anchor coat to the size ‘coat imparts astonish 
ingly good snag resistance and running proper 
ties to yarn sized in accordance with the pre 
ferred method as hereinafter described. More 
over, it has been found that the tannic acid 
anchor coat decreases the water-sensitivity of 
the size coat sumciently to make possible condi 
tioningyof the sized polyamide yarn over water. 
This is very advantageous because of the prac 
tical ease of controllingsuch a conditioning proc 
ess. The use of 'tannic acid under-coatings in 
the sizing of yarn is described and claimed in 
the co-pending application of E. W. Spanagel 
and R. W. Maxwell, Ser. No. 357,756 ?ied of even 
date herewith. 

It has further been v(found that these poly 
vinyl alcohol-boric acid and polyvinyl alcohol 
derivative-boric acid sizing compositions can be 
improved by the-addition of small amounts of 

' polyethylene oxide (polyethylene glycol), which 

60 serves as a plasticizing agent. This polyethyl 
ene oxide is a polymerization product obtained 

' from ethylene oxide and preferably has a molec 

65 

ular weight of between 1,000 and 5,000. The size 
composition adheres to the polyamide yarn much 
better when plasticized with polyethylene oxide 
than it does when'unplasticized or when plasti 
cized with any other known plasticizer, is more 
?exible, and is surprisingly free from ?aking-off 
characteristics. of this ?exibility and 
‘freedom from ?aking on’, use of the‘ polyeth 

. ylene oxide plasticitd size with or without an 
I anchor coat ‘of tainic acid is particularly ad 

a sized, synthetic linear polyamide yarn capable 75 

vantageous for yarn that is to be. ‘twisted ‘after 
the sizing operation. The use of polyethylene 
oxide as a plasticizing agent in a water-sensitive 
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hydroxylated polyvinyl resin sizing composition 
is the invention of D._ E. Strain and is described 
and claimed in the co-pending ‘application, Ser. 
No. 357,755 died of even date herewith. 
The following examples are given to illustrate 

preferred sizing compositions and ‘preferred 
methods of applying the same. The-details set 
forth in the examples are not, however, to be 
considered as limitative of the invention. The 
percentages set forth in the examples designate 
percentages by weight. 

} Examplel 

A skein of 30-denier, 10-filament, ISO-tum poly 
hexamethylene adipamide yarn is sized by soak~ 
ing the skein of yarn in a solution comprising 
8% of partially saponifled polyvinyl acetate hav 
ing a saponification number of 140 and‘ a vis-. 
cosity of 5 centipoises in a 4% aqueous solution 
at 20° C.,' 1.7% boric acid, and 90.3% water. 
The skein is removed from the bath-and cen 
trifuged to remove excess solution. It is then 
dried, wound on to a bobbin, and ?nally coned, 
applying approximately 5% olive oil in the con 
ing operation. The yarn knits well on a full 
fashioned hosiery knitting machine. It does not 
stick to the knitting needles or knitting machine 
guides when wet in the customary silk knitting 
method. There is no appreciable accumulation 
of the size on the needles and sinkers of the 
knitting machine. The knitted fabric has good 
snag resistance and is not subject to objection 
able edge roll characteristics. 

Example II 

A skein of yarn such as is described in Ex 
ample I is soaked in a 1% aqueous solution of 
tannic acid and 0.15% oxalic acid for a short 
time. The oxalic acid serves to prevent the 
tannic acid from,being colored by traces of iron. 
The skein is removed from the tannic acid bath 
and centrifuged to remove, excess tannic acid so 

The size is read-_ 
ily removed by washing the fabric in hot water. 

to the yarn just subsequentto the twisting op 
eration and just prior to the winding up of the 
30-turn yarn by passing the 30-turn. ‘yarn 
through a dip trough containing an aqueous so 
lution having 1% of tannic acid and 0.15% oxalic 
acid. After drying, the yarn is sized with a so-,v 

' lution comprising 7.5% partially saponi?ed poly 
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lution, then dried, and soaked in a solution of . 
partially saponi?ed polyvinyl acetate and boric 
acid such as is described in Example I. The 
skein is removed from the size bath, centrifuged, 
and dried. The yarn is wound on to a bobbin 
and from the bobbin to a cone, applying about 

- 5% teaseed oil to‘the yarnr. The yarn knits ‘well 
on a. full-fashioned knitting machine, does not 
flake off, and does not stick to the parts of the 
knitting machine. The size is removed from the 
yarn by washing the fabric in hot water; the size 
is more easily removed from the yarn by adding 
a small amount of soap or a small amount of al 
kali to the washing water. 

Example III 

A skem of 30-denier, lu-?lament, 30-turn‘poly 
hexamethylene sebacamide yarn is sized, dried, 
and coned in accordance with the method out 
lined in Example I. The sized yarn has good 
knitting and snag resisting characteristics. - 

Example. I V 

The method outlined in Example I is carried 
out with a 30-denier, lo-?lament, 30-tum poly 
decamethylene sebacamide yarn. The yarn has 
excellent knitting and snag resisting properties 
when knit into a sheer, full-fashioned stocking. - 

Ezample V 

A BO-denier, 10-?lament, 2-turn yarn pre 
pared fro-m polyhexamethylene adipamide is put 
on' an uptwister and given 28 turns additional 
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vinyl acetate having a saponlflcation number of 
approximately 140 and a viscosity of approxi 
mately 5 centipoises in a 4% aqueous solution 
at 20° C., 1.6% boric acid, and approxmately 
90.9% water. The size is applied on-the-run in 
a machine constructed much like a coning ma 
chine, but having a bobbin as the windup pack 
age. The size is applied by passing the yarnover 
a rotating ‘roll dipping into a trough containing 
size solution. Sizing is carried out in a room 
having 50% relative humidity at 88° F. The size 
dries sumciently before being wound up to pre 
vent sticking or wicking.- Three percent of size 
is applied. The yarn is coned while applying 
3.5% of olive oil. The resulting yarn is found to 
knit well on a standard full-fashioned-knitting 
machine. The size is removed by washing the 
fabric in a hot water solution containing 0.1% 
hydrated trisodium phosphate, 0.1% oxalic acid, 
and 0.5% fatty alcohol sodium sulfate. 

Example VI 

‘ Fifty parts of 3a composition comprising 10% 
triethanolamine'oleate, 20% crude lauryl alcohol 
and 70%’ olive oil; are emulsi?ed in 50 parts of 
a solution of 4% dipotassium phosphate in water. 
The eniulsi?cation may be accomplished by slow 
ly dropping the oil phase into the water phase 
while vigorously stirring with a high speed stirrer 
followed by several passes through a colloid mill. 
The resulting oil emulsion, is applied to a yarn 

coated ?rst with tannic acid and then sized as 
in Example V. The oil emulsion is applied during 
the coning operation by means, of a rotating roll 
dipping in the oil emulsion; Approximately 4% 
of the oil is applied. The resulting yarn has 
excellent knitting properties even though condi 
tioned at a high relative humidity. The size and 
the coning oil are readily removed by washing 
the fabric in hot water. . 

Example VII 

Yarn sized as in Example V is coned while 
applying 5%, of a neutral vegetable oil. This 
yarn is conditioned over water and knitted in 
the usual manner with the yarn passing through 
a water dip or a water wick prior to going through 
.the carrier tube. The water dip has 1/8 ‘to 140,, 
of dipotassium phosphate added to it. This al 
kaline treatment improved the knitting proper 
ties of the yarn and decreases the number of 
press-offs and holes in the knitted fabric. The 
size is readily removed from the fabric by wash 
ing in hot water. 

Example VIII 

A yarn such as is described in Example I‘with 
a coating of a size composition comprising par 
tially saponifled polyvinyl acetate and boric acid 
is coned while applying approximately 4% of a 
coning oil composition comprising 83.3% tea 
seed oil, 1.6% potassium hydroxide, 15% ethyl 
alcohol, and .1% orthophenylphenol as a pre 
servative. The yarn has excellent knitting prop 
erties and the size and finish are readily re 
moved by washing the fabric in hot water. 

3' . 

twist while applying a 25% boat of tannic acid 



, fashioned knitting machine. 

good. 
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' Example IX 

A 30-de‘nier. IO-?lament, 30-turn dull'poly 
hexamethyleneadipamide ‘yarn is sized, on a 
bobbin-to-bobbin sizer with a 4.8% vcoat of a par 
tial formal voi‘ ~;polyvin.','l alcohol prepared by 
heating 4,000 grams of a 15% aqueous solution 
of a low viscosity polyvinyl alcohol (obtained by" 
completely saponifying polyvinyl acetate) with 
170 cc. of 37% formaldehyde and 16 cc. of con 
centrated hydrochloric acid to 75-80. C. with 
stirring during 3—-4. hours, neutralizing with am 
monia (using methyl red as indicator), and mix 
ing 200 grams of this solution with 50 grams of a 
5% aqueous solution of boric acid and 125 grams 
of water. The sized yarn was air-dried and twist 
set in an oven at 160° F. wet bulb, 170° F. dry 
bulb. The yarn was coned and knit on a full 

The size ran well 
on the knitting machine with very little deposit 
and the knitted fabric had good snag resistance. 
The partial formal of this example had approxi 
mately 20% of formal. . 

Example X 
Ninety-six ends of a 30-denie‘r, l5-?lament, 

30-tum polyhexamethylene adipamide yarn were 
taken from a magazine creel, formed into a warp 
with ends 1/4 of an inch apart, sized with a 24 
inch application roll, dried in a 14 foot drier at 

?nally wound up on individual packages on a 
chain quiller. The size composition contained 
8% of a low viscosity partial acetate of poly 
vinyl alcohol, 1.6% boric acid, and approximate 
ly 90.4% water. The yarn speed was 300 feet 
per minute. The R. P. M. of the size applica 
tion roll was 9. Approximately 6% of size was 
applied to the yarn. After drying, the yarn was 
coned while applying a teaseed coning oil. The 
yarn was knit on a full-fashioned hosiery knit 
ting machine. The stitch formation, edge-roll 
ing characteristics, and snag-resistance were 

Example XI 

Seventy parts of a 10% solution of a low vis 
cosity partially hydrolyzed polvinyl propionate 
(saponi?cation No. 132) were mixed with 1.4 
parts of boric acid dissolved in 28 parts of water. 
Vigorous agitation and cooling was necessary to 
produce a clear solution. This size solution was 
applied to a 30-denier, lo-?lament, 30-twist 
polyhexamethylene adipamide yarn by means 
of a size roll using a yarn speed of 1,000 feet per 
minute. The yarn after being allowed to dry 
overnight at a relative humidity of 50% at 25° 
was found to contain 4.58% size. The sized yarn 
was knit on a 45 gauge full-fashioned hosiery 
knitting machine. No size accumulated upon 

' the ‘needles of the knitting machine during the 
knitting. The yard delivered freely from the 
cones and. did not tend to stick to the needles. 
The width of the fabric was satisfactory, and the 
rolls at the edge were not tight. The snag re 
sistance of the knitted fabric was good. 

Example XII 
A size solution was prepared in the same way 

as that described in Example XI except that 15% 
boric acid, based on the partially hydrolyzed 
polyvinyl propionate, was used instead of 20%. 
The same type yarn was sized with this solution 
in a similar manner. Upon knitting the yarn 
showed a negligible tendency to ‘accumulate size 
upon the needles of the knitting machine, and 75 of the fabric were not tight. 

15 a size roll in the‘ usual manner. 

0 gave 3.99% size. 

there was no indication of stickiness‘on the nee 
dles or poor delivery from the cones. The snag _ 

. resistance was of thesame order as that of the 
knitted fabric described in Example In. 

Example XIII ’ 

A size solutionysimilar to that of Example :1, 
was prepared using 10% of boric acid basedon 
the partially hydrolyzed polyvinyl propionate. 

10 The concentration of the‘polyvinyl alcohol de 
rivative in the solution was again ‘7%. A 80 
denier, lo-?lament, 30-twist polyhexamethylene 
adipamide yarn was sized with this solutionat 
1,000 feet per minute, the size being applied with 

The yarn was 
found to contain 2.32% of size.’ The yarn was 
knit on a 45 gauge full-fashioned hosiery ma 
chine. The ‘siu showed a negligible tendency to 
accumulate .on the needles, and the knitted 

20 fabric was of good snag resistance. 
In contrast‘ to the above results. yarn’ sized 

i‘ with partially hydrolyzed water-soluble poly 
vinyl propionate of .the same saponitlcation num- . 
her and the same viscosity, but without boric 

25 acid, accumulated badly upon the needles of the 
knittingmachine and also stuck to the needles. 
The width of the fabric was not nearly as satis 
factory. and the rolls at the edge of the fabric I 
were tight. ' 

100° C., oiled with a second 24 inch roll and 30 ' 'Emmple XIV 
A size was ‘prepared by mixing together a solu 

tion of 0.54 parts of boric acid with 36 parts of 
I water and 54 parts of a 10% solution of a 50% 
etheri?ed polyvinyl alcohol glycolic acid ether 

35 sodium salt of medium viscosity. The boric acid 
‘dissolved readily in the polyvinyl alcohol deriva 
tive solution with slight thickening. A 30-de 
nier, lo-?lament, 30,-twist polyhexamethylene 
adipamide yarn was sized with this solution at 

0 1,000 feet per minute. The size was applied by 
means of a size roll. The yarn was then coned 
with teaseed oil and knit. The yam delivered 
freely from the cones, did not stick-to the nee 

_ dies, and the size showed only a very slight 
4” tendency to accumulate upon the needles. The 

snag resistance of the knitted fabric was very 
good while the width'and edge roll characteristics 
were satisfactory. Analysis of the sized yarn 

Example xv 
A size solution, similar to that of Example 

XIV, was prepared using the same quantity of 
the same polyvinyl alcohol glycolic ether sodium 

5;, salt with 1.62 parts of boric acid dissolved in 35 
parts of water. This was equivalent to 30% 
boric acid based upon the polyvinyl alcohol de 
rivative. The solution was somewhat thickened 
by this addition, and accordingly 10 parts more 

60 of water were added to bring the viscosity down 
to 9, figure corresponding to that of the above 
polyvinyl alcohol glycolic ether sodium salt size. 
A 30-denier, lo-?lament, 30-twist polyhexameth-‘ 
ylene adipamide yarn was sired with this solu 

65 tion at 1,000 feet per minute, the size being ap 
plied by means of a size roll. Analysis showed the 
yarn to contain 2.08% size. The yarn waslco'ned 

' with teaseed oil and knit on a 45 gauge full- ' 
fashioned hosiery machine. The yarn delivered 

70 freely from the cones, did not stick to the nee 
dles, ‘and exhibited a negligible tendency to ac 
cumulate upon the needles. The snag resistance 
of the knitted fabric was moderately good, while 
the width was satisfactory. The rolls at the edge 
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Similar yarn was also sized withdzhe sodium ‘ 

salt of the same polyvinyl alcohol glycolic ether 
sodiumsalt without modification with boric acid. 
The size accumulated so badly on the needles 
that knitting was impossible. 

Example XVI 

A resin was prepared by-dissolving 300 grams 
of partially saponi?ed polyvinyl acetate, having 
a saponi?cation number of 0 to 15 and a viscosity 
in 4,% aqueous solution at 25° C. of 5 to 6 centi 
poises, in 1,700 grams of H20 and adding 24 ‘ 
grams of isobutyraldehyde and 8 cc. of concen 
trated I-ICl to the solution. The mixture was 

, heated for 3 hours on a steam bath with stirring 
and then. cooled and ?ltered. Two hundred 
grams of this solution were neutralized to methyl 
red with KOH and then mixed with 90 grams 
of 5% boric acid and 85 grams oi‘. water. A 30 
denier, 10-filament, 30-turn polyhexamethylene 
adipamide yarn was sized with this size on our 
single position bobbin-to-bobbin sizer at a wind 
up speed of 1,500 feet per minute, and a size roll 
speed of 10 R. P. M. The sized yarn was twist 
set in a 170° F. dry bulb, 160° F. wet bulb oven 
for 1.5 hours and was then coned with the appli 
cation of teaseed oil. Size did not accumulate on 
the knitting machine during knitting and the 
knit fabric had a. good snag resistance. 
The present invention broadly contemplates 

_ the preparation of sizes from polyvinyl alcohol 
and water-sensitive derivatives of polyvinyl al 
cohol together with boric acid. ‘Such ‘sizes are 
generally suitable for sizing of synthetic linear 
polyamide yarn which is to be used in the knitting 
of sheer full-fashioned hosiery. Thus, water 
sensitive polyvinyl compounds in which 1% to 
50%, and preferably 20% to 50%, of the carbon 
atoms of the polyvinyl chain are attached to hy— 
droxyl groups (such compounds being hereinafter 
referred to as “hydroxylated polyvinyl resin”) 
when treated with boric acid produce very ‘desir 
able yarn sizes. ‘ 
The water-sensitive derivatives of polyvinyl 

alcohol which have given particularly good re 
sults are the partial esters of polyvinyl alcohol 
such as the partial acetates, the partial propion 
ates, the glycolic acid esters, the partial form 
ates, and the partial lactates; the partial ethers 
of polyvinyl alcohol such as the glycol ethers, 
the glycolic acid ethers, the methyl ethers, and 
the ethyl ethers, and including also. the partial 
acetals of polyvinyl alcohol such as the partial 
formal, the partial acetal, the partial glyoxal, the 
partial propional, and the partial butyral, and 
including also the partial ketals of polyvinyl‘ al 
cohol such as ethyl-methyl ketal. 

Likewise, water-sensitive derivatives of poly 
' vinyl alcohol produced by interpolymerization of 

, polyvinyl esters with small proportions of other 
components such as vinyl ‘chloride, methyl meth 
acrylate, methacrylic acid (produced by saponi 
?cation), maleic anhydride, methyl vinyl ketone 
and unsymmetrical dichloroethylene will be suit 
able for use in the production of sizes in accord 
ance with the present invention by treatment 
with boric acid. 
In general, anyone skilled in the art can read 

ily determine the degree of substitution on the 
polyvinyl alcohol and the per cent of boric acid 
required to produce a water-sensitive compound‘ 
and to give optimum sizing properties. None of 
the above named derivatives, when used without 
boric acid, are suitable for use in the sizing of 
synthetic linear. polyamide knitting yarn, since 

10 

20 

2,5 

30 

35 

40 

60 

70 

5 
they will not impart thereto asatisfactory snag' 
resistance and good running properties on the 
knitting machine. . 

The partial acetate esters, and the partial 
formals, of polyvinyl alcohol, when used in 'ac-, 
cordance with the practice of this invention, have 
given outstanding results in sizing synthetic lin 
ear polyamide fulléfashioned hosiery. knitting 
yams. . 

Although partially saponified or hydrolyzed 
polyvinyl acetates having saponiflcation numbers 
fromv 135 to 145 and viscoslties from 4 to 6 centi 
poises in 4% solutions at 20° 0. modified with 
20% to 22.5% boric acid (based on the weight of 
the polyvinyl acetate) are particularly useful for 
sizing synthetic linear polyamide full-fashioned 
hosiery knitting yarns, numerous other partially 
saponified polyvinyl acetates and various mix 
tures and combinations thereof lie within the 
scope of the present invention. 

Partially ‘saponi?ed polyvinyl ‘acetates having 
saponi?cation numbers of between 10 and 300, or 
even somewhat lower than 10 or higher than 300, 
may be used to advantage in sizing synthetic lin 
ear polyamide yarns which are to be used in the 
knitting of sheer, full-fashioned ‘hosiery. For 
better and more-consistent results, however, it is 
much to be preferred to use a; partially saponi 
?ed polyvinyl acetate having a saponi?cation 
number between 40 and 220. 
The saponification I number of the partially 

saponiiied polyvinyl acetate, as used herein, is 
defined as the number of milligrams of potassium 
hydroxide required to completely saponify one 
gram of the partially saponi?ed polyvinyl acetate 
sample. ' 

The term "partially saponi?ed polyvinyl ace 
tate” is intended to include polyvinyl acetate 
which has been partially hydrolyzed by saponifi 
cation with alkali or by any other means. ‘ ‘ 

Partially saponiiied polyvinyl acetates having 
viscosities from 1.5 to 20 centipoises in a 4% solu 
tion at 20° C. are useful‘inaccordance with this 
invention. The viscosity should be determined on 
a 4% aqueous solution at 20° C.. using a Hoeppler 
viscosimeter (manufactured by Gebrueder Haake, 
Medingen, Germany). ' 
The water-sensitive hydroxylated polyvinyl 

resins are preferably used in solutions containing 
from 3% to 12% of the resin. 
As above indicated, the partial formals of poly 

vinyl alcohol-are also particularly useful. For 
mals of polyvinyl alcohol containing 10% to 30% 
of formal and having 5% to 20% of boric acid, 
based on‘ the weight of the formal, are preferred. 
Although particularly desirable results are ob 

tained with sizes comprising a water-sensitive 
hydroxylated polyvinyl resin and boric acid when 
the boric ‘acid, used constitutes approximately 
20% to 22.5% of the weight of the said polyvinyl 
resin, it should be understood that boric acid may 
be used with the Water-sensitive hydroxylated 
polyvinyl resins in the preparation of sizes con 
taining other proportions of boric acid. The 
amount ofboric acid required to give good run 
ning properties has been found to vary with the 
particular hydroxylated polyvinyl resin used. To 
obtain the bestresults, the amount of boric acid 
to be used will vary between 5% and 25%, based 
on the weight of the said resin. Onevskilled in the 
art can formulate sizes with increasing amounts 
of boric acid and readily determine the optimum 
concentration. 
Using a, polyvinyl acetate having a saponifica 

tion number of 140 and no other agent for re 



6. 
ducing its water-sensitivity, at least 10% boric 

. acid is generally required to give fair running 
properties. With a polyvinyl acetate having a 
saponi?cation number of 234 only 12.5% boric 
acid gives desirable results, but. this is practically 
all the boric- acid that this partially saponi?ed 
polyvinyl acetate will tolerate without precipi 
tating from solution: Likewise, with polyvinyl 
acetate having a saponi?cation number of 140 
and 10% aluminum acetate as an auxiliary agent. 
it is possible to reduce the boric acid concentra 
tion to 10% and still retain fair running proper 
ties. The use of less than 5% boric-acid with‘ 
the hydroxylated polyvinyl resin. has never given 
sizes with very attractive running properties ex 
cept when using a tannic acid undercoating. It 
is, therefore, to be understood that in practicing‘ 
this invention. proportions ofboric acid up to the 
limit of the tolerance 01’ the polyvinyl material 
may be used in preparing the sizing composition. 
vThe limit of tolerance of the polyvinyl material 
for the boric acid is that percentage 01’ boric acid 
based on the weight of the polyvinyl material 
which-can be ‘barely tolerated by the polyvinyl 
material without causing the polyvinyl material 
to gel or precipitate. The gelling or precipitating 
of the polyvinyl material is an indication that 
the limit of tolerance oi’ the boric acid has been 
exceeded. a ' I 

It is, of course, within the scope of this inven 
tion to apply to the yarn coats of size of various 

' percentages other than those speci?cally dis 
closed above. It isalso within the scope or the 
invention to apply two or more coats of these 
sizes to the yarn. Furthermore. a coat of a 
water-sensitive hydroxylated polyvinyl resin ‘size 
can be applied over a coating of ‘another size 
which by itself is insu?lcient for the purposes of 
the present invention. . 
As above indicated, it is desirable to provide 

the yarn with an anchor coat or tannic acid prior 
to the ‘application of the partially saponi?ed 
polyvinyl acetate-boric acid size. - It should be 
understood that tannic acid, gallic acid, digallic 
acid or any of the various tannins, when used as 
an anchor coat in the sizing of a, yarn in accord 
ance with the present invention, lie within the 
scope of this invention and are cv'onsidered to be 
included by the term‘ “tannic acid”. as used in 
the speci?cation. Good results are obtained with 
0.02% to 1.5% coats of tannic acid; and particu 
larly good results are obtained when 0.05% to, 
0.3% coats of tannic ,acid are applied to the yarn; 
but the anchor coat is not to be considered to be 
limited to these percentages. It will be appar 
ent. that numerous similar anchoring compounds 
may be useful as sub-coats on yarns to the end of 
more e?ectively binding the size composition to 
the yarn. In view of the new and very great 
problem of effecting adherence of a size to a rela 
'tively water-insensitive yarn. such as ‘synthetic 
linear polyamide yarn, the principle‘ of using an 
anchor coat in the sizing of yarn is an outstand 
ing improvement. , 

While the invention has been described with 
reference to the application‘ or the water-sensi 
tive hydroxylated polyvinyl resin coat from wa 
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ter solution, it is obvious that it can be applied ‘ 
from solutions containing‘other solvents; Simi 
larly, it will be apparent that .the anchor coat 
and the size coat can be applied to the yarn by 
other means and in other waysthan' those de 
scribed above;' namely, skein immersion treat 
ment and continuous applicationby- passing the 
yarn over a size roll. dippilw into the solu?On, 
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While these sizing compositions may be applied 
to the yarn in any convenient manner, it is pre-' 
ierred for reasons of economy and excellence of 
product to apply these sizes in some tom of con 
tinuous operation. When the sizes are being 
applied in such a manner, it is important that 
these size solutions be given su?icient time to 
thoroughly impregnate the yarn before drying. 
This may be accomplished by arranging that 
the yarn be given su?icient air travel in anv 
atmosphere oi’ high relative humidity before be 
ing wound up, or, preferably, the sizedyarn may 
be wound up directly on some form of bobbin 
while still wet and then be allowed to dry on 
the bobbin. This latter procedure will, insure 
that the yarn dries slowly enough so that thor 
ough penetration occurs. This sizing process is 
further described and claimed in co-pending ap 
plication Serial No. 369,951, ?led December 13, 
1940. ‘ 

Although polyethylene oxide having a molec 
ular weight 01' approximately 4,000 is preferred 
as a plasticizer ‘for the hydroxylated polyvinyl 
resins of this invention, it is to be understood 
that polyethylene oxides of other molecular 
weights can be used and the better results are 
obtained with polyethylene oxides having molec 
ular weights from approximately 282 to approxi 
mately 10,000. However, the use of other poly 
ethylene oxides is not to be considered as ex 
cluded from the scope of this invention. It will 
be apparent, of course, that other concentrations 
of the polyethylene oxides than those disclosed 
above will be useiul'and wlll'lie within the scope 
of this invention. Particularly good results are 
obtained when 5%. to 30% 01’ polyethylene oxide 
(based on the weight of the hydroxylated poly 
vinyl resin) is used.- I ‘ ' 

Various drying oils may be used in conjunc 
tion with the size compositions of this invention. 
Such oils as oxidized linseed oils having iodine 
numbers between 90_ and 105, China-wood oil, 
castor oil, etc., will be found to be useful in con 
junction’ with the sizes oi! this invention. Such 
oils may- be applied as emulsions~ in water or in 
solutions in various solvents, such as ethyl alco 
hol, isopropyl alcohol, butyl alcohol, methyl, ethyl‘ 
or butyl “Cellosolve," etc. It will be apparent 
that the drying oil ‘may be emulsi?ed in the size 
composition or that it may be applied to the 
yarn in a separate step. ' 

The use of an alkaline after-treatment in con 
nection with the sizing process of this invention 
has been disclosed above._ The alkaline treat 
ment tends to gel the surface 01’ the size coat 
giving good running properties to the yarn. The 
alkaline after-treatment may be applied in‘ nu 
merousways by treating the yam-with vapors 
or solutions or alkaline substances. By “alkaline 
substance” is meant any substance which, when 
shaken with water,’ gives an alkaline reaction to 
the water. 
The sizes of this invention may be modi?ed 

with solutions or dispersions of various modify 
ing agents for various purposes. For example, 
polymethacrylic acid or polymethacrylates may 

- be used as modifying agents to improve the run 
ning qualities of these'sizes. The addition oi’ 
octyl alcohol also improves the running qualities; 
Various gums, waxes and resins, such as resorc 
ihol formaldehyde resin, may be used as modi 
fying agents. Fillers, such as bentonite, starches, 
dextrine, etc., may be used as modifying agents. 
Various other plasticizers, such- as glycerol,_the ‘ 
various slycols, sorbitol, glucose, diethylene gly 
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col, triethylene glycol, ethanol formamide, glycé 
. erol glycollate, ethanol acetamide, tetraethylene 
glycol, dimethoxytetraethylene glycol, etc-., may 
be used with these sizes. Various lubricants, such 
as mineral oil, olive oil, teaseed oil, other vege 

. table oils, sulfonated mineral oils and sulfonated 
vegetable oils, soaps, and partial fatty esters such 
as diglycol oleate, glycerol monoricinoleate, etc., 
may be used. These sizes may be modi?ed also 
with preservatives such as orthophenyl phenol, 
etc. Various corrosion‘ inhibitors, such as tri 

, based on the weight of the yarn, affording good‘ 

10 

ethanolamine and its fatty acid ester, diglycol - 
oleate, morpholine, pyridine, etc., may be coated 
over these sizes either alone or mixed with a 
coning oil or ?nishing agent. It will be apparent 
that many of the materials which may be added 
to the sizing compositions, or applied to the sized 
yarn, may serve more than one purpose, for ex 
ample, the same material may serve as a plasti 
cizer and also as a lubricant, or as a plasticizer . 
and a preservative. 
Although the invention has been discussed 

with particular reference to multi?lament yarns 
of synthetic linear polyamides, it will be obvious 
that the same compositions will be applicable as 
sizes to other synthetic linear polyamide struc 
tures, such as mono?ls, ?lms,'staple ?bers, spun 
yarn, mixed yarn, ribbon, etc. Various struc 
tures possess to a greater or smaller extent, as 
the case may be, essentially the same critical 
sizing problems as the multi?lament polyamide ‘ 
yarns; for the smoothness and lack of water-sen 
sitivity of the synthetic linear polyamides pre 
vent the close adherence of the conventional 
sizes to the polyamide structure. - 
Although the sizing compositions of this in 

vention are unique and outstanding for the siz 
ing of synthetic linear polyamide yarns which 
are to be used in the knitting of sheer hosiery, 
they will also be useful in the sizing of other 
yarns and fabrics, such ‘as cotton, silk, Wool, 
linen, viscose rayon, cuprammonium rayon, cel 
lulose acetate rayon, yarn prepared fromfsyn 
thetic linear vinyl polymers and synthetic linear 
ethylene polymers, etc.; although the problem of 
adherence of the size to the yarn is not nearly 
so great in the case of these other types of yarn. 
These sizes will be found to be particularly use 
ful for sizing yarns which are relatively water; 
insensitive. It will also be obvious that these 
sizing compositions may be useful for sizing 
yarns to be used in weaving operations as Well 
as knitting operations. 
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The‘ sizes of this invention present the distinct ‘ 
advantage over the prior art sizes of adhering 
well to synthetic linear polyamide yarn while 
possessing other qualities desired in a sizefor 
yarn to be used in the knitting of sheer hosiery. 
Yarns sized with the sizes of ‘this invention and , 
in accordance with the process of this invention 
knit very well, and produce sheer, full-fashioned 
stocking‘ fabrics which are relatively free of 
snags and pulled threads. These sizes mini 
mize edge rolling characteristics and thus assist 
in the more economical production of sheer,‘ knit, 
full-fashioned hosiery. The sizes of this inven-‘ 
tion cause very little wear and corrosion of the 
needles and sinkers of the knitting machines. 
In knitting yarn sized in accordance with this 
invention, the stitch formation is very good and 
may be maintained uniform over long periods of 
time. 
comparatively small amounts of these sizes 

are effective in protecting the multi?lament poly 
amide yarn, 2% to 8% by weight of the size, 
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protection. Since the size is easily removed from 
the yarn and there is not so much loss in weight 
of the fabric resulting from the removal of‘the 
size, polyamide yarns sized in accordance with 
this invention are inuch more desirable, forv in 
stance, in mixed fabrics with cellulose acetate 
rayon and other ‘synthetic yarns than is natural 
silk. Natural silk has approximately 20% to 24% 
sericin; hence, the boil-off of natural silk ‘results 
in a great loss in weight of the fabric and the 
removal of the sericin size is so di?icult that it‘ 
not infrequently causes considerable damage to 
cellulose acetate rayon or ‘other synthetic ?bers 
present in a fabric mixed with naturalsilk. 

Since it is obvious that many changes and 
modi?cations can be made in the above-de 
scribed details without departing from the nature 
and spirit of the invention, it is to be understood 
that the invention is not to be limited to the de— 
tails described herein except as set forth in the 
appended claims. - 

I claim: 
1. A yarn sizing composition comprising a hy 

droxyla‘ted‘ polyvinyl resin and 5%-25% boric 
acid based on the weight of the resin, said resin 
being su?iciently water-sensitive to be readily 
removable from a yarn with hot water. ‘ 

2. A yarn sizing composition comprising an 
aqueous solution of a hydroxylated polyvinyl 
resin and 5%-25% boric acid based on the weight 
of the. resin, said resin being sufficiently water- , 
sensitive to be readily removable from a yarn 
with hot water. 

3. A yarn, sizing composition containing from 
3%-12% of a hydroxylated polyvinyl resin and 
5%-25% boric acid based on the weight of the 
resin, said resin being sufficiently water-sensi 
tive to be readily removable from a yarn with hot 
water. » i - - 

4. A yarn sizing composition comprising a hy 
droxylated polyvinyl resin in which 1%-50% of 
the carbon atoms of the polyvinyl chain are.at 
tached to hydroxyl groups and 5%-25% boric 
acid based on the weight of the resin, said resin 
being sufficiently water-sensitive to be readily 
removable from a yarn with hot water. ‘ 

5. A yarn sizing composition comprising boric 
acid and a partial ester of polyvinyl alcohol, said 
boric .acid being present in a quantity from 
5%-25% of the weight of the resin; said resin 
being sufficiently water-sensitive to be readily 
removable from a yarn with hot water. 

6. A yarn sizing composition comprising boric 
'acid and 3%-12% of a partial ester of polyvinyl 
alcohol, said boric acid being present in a quan 
tity of 5%—25% of the weight of the resin, said 
resin being sufficiently water-sensitive to be 
readily removable from a yarn with hot water. 

'7. A yarn sizing composition comprising a par 
tially s‘apo‘ni?ed polyvinyl acetate and 5%-25% 
boric acid based on the weight of the acetate. 

8. A yarn sizing composition comprising a par 
tial formal of polyvinyl alcohol and 5%-25% 
boric acid based on the weight of the formal. 

9. A yarn sizing composition comprising an 
aqueous solution of a partially saponi?ed poly 
vinyl acetate and 5%-25% boric acid based on 
the weight of the acetate. 

10. A yarn sizing composition comprising an 
aqueous solution containing between 3%-12% of 
a partially saponifiedv polyvinyl acetate and 
5%-25% boric acid based on the weight of the 
acetate. ~ 



-, 11. A yarn sizing- composition. comprisingfan'“ 
‘ aqueous solution containing a partially saponie 

. ?ed polyuinyl acetate and 5%-25% boric acid 
basedon the weight or the acetate, said poly 
vinyl acetate, having a saponi?cation number of . 
between 40 and 220.- - _ 

12. A\ yam sizing composition comprising‘ an 
‘aqueous solution containing a partially saponiiied' . . 

' polyvinyl acetate and 5%-25% boric acid based 
on the weight of the acetate, said polyvinyl ace 
tate having a viscosity oi’ between 1.5 and 20 
centipoises in a 4% water solution at 20° C. 

. 13. A yarn composed of a linear polyamide 
comprising the reaction product of a linear poly 
mer-forming composition which comprises ,in 
substantial - amount reacting material selected 

' asa'geoi V, 
'_. tures =0: diamine with dibasic carboxylic acid. 

-v said yam suitable for use in the knitting of sheer, 
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from at least one of the groups consisting of (a) , 
monoaminomonocarboxylic acids, and (b) mix 
tures of diamine with dibasic carboxylic acid, said 
yarn suitable for use in the knitting of sheer, 
full-fashioned hosiery, containing a‘ coating of 

- 'a size comprising a hydroxylated polyvinyl resin 
and 5%-25% boric‘ acid, said resin being suffi 
ciently water-sensitive to be readily removable . 
from a yarn with hot water. _ . 

14. A yarn composed of a linear‘ polyamide 
comprising the reaction product of a linear poly 
mer-forming composition» which comprises in 
substantial amount reacting material selected 
from at least one of the groups consisting of (a) 
monoaminomonocarboxylic acids, and (b) mix 

, tures of diamine with dibasic carboxylic acid, said 
yam suitable for‘use in the knitting of sheer, 
fulléfashioned hosiery,-containing from 3%--12% 
of a hydroxylated polyvinyl resin and 5%-,25% 
boric acid based on the weight oi'the resin, said 
resin being su?iciently water-sensitiveo to_' be 
readily removable from a yarn with hot water. 

15.~ A yarn composed of a "linear polyamide 
comprising the reaction product of a linear poly 
met-forming composition which comprises in 
substantial amount reacting .material selected 
from at least one of the groupsconsisting of (a) 
'monoaminomonocarboxylic acids, and (b) mix 
tures "or diamine with dibasic carboxylic acid, 
said yarn suitable for use in the knitting of sheer 
full-fashioned hosiery, containing a coating oi! 
a size comprising a hydroxylated polyvinyl resin 
in which 1%—50% of the carbon atoms of the 
polyvinyl chain are attached to the hydroxyl 
groups, and_5%-25% boric acid based on the 
weight of the resin, said resin being sufficiently 
water-sensitive to be readily removable from a 
yarn with hot water. 

16. A yarn composed .of a linear polyamide 
comprising the reaction product of a linear poly 
mer-forming composition ‘which comprises in 
substantial amount reacting material selected 
from at least one of the groups consisting oil (a) 
monoaminomonocarboxylic acids, and (b) mix 
tures of diamine with dibasic carboxylic acid, 

full-fashioned hosiery, containing a coating of 
a size comprising boric acid and 3%-12% or a 
partial ester of polyvinyl alcohol, said boric acid 
being present in a quantity of 5%,-25% based on 

. the weight of the resin, said resin being suiil 
ciently water-sensitive to be readily removable 
from a yarn with hot water. 

18. A yarn composed of a linear polyamide 
comprising the reaction'product of a linear poly 
mer-i'orming composition which comprises in 
substantial amount reacting material selected 
from at least one of the groups consisting of (a) 
monoaminomonocarboxylic acids, and (b) mix--v 
tures of diamine with dibasic carboxylic acid, 
said yarn suitable for use in the knitting of sheer, 
full-fashioned hosiery, containing a coating of 

'“a' size comprising partially saponi?ed polyvinyl 
20 

25 

30 

35 

40 

55 

said yarn suitable for use in the knitting of sheer, ' 
full-fashionedhosiery, ‘containing a coating of 
a size comprising boric acid and a partial ester ~ 
01' polyvinyl alcohol, said boric acid being pres 
ent in a quantity of 5%-'25% based on the weight 
of the. resin, said resin being su?iciently water 
sensitive to be readily removable from a yarn 
with hot water. , 

17. A yarn composed of a linear polyamide 
comprising the reaction product of a linear poly 
mer-forming composition which comprises in 
substantial amount reacting material selected 
from at least ‘one of the groups consisting of (a) 
monoaminomonocarboxylic acids, and (b) mix 
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acetate and 5%-25%' boric acid based on the 
weight of the acetate. ' 

19. A yam composed of a linear polyamide 
comprising the reaction product of a linear poly 
trier-forming composition which comprises in 
substantial amount reacting material selected 
from at least one of the groups consisting of (a) 
monoaminomonocarboxylic acids, and (b) mix 
tures of diamine with dibasic carboxylic acid, 
,said yarn suitable for use in the knitting of sheer, 
full-fashioned hosiery, containing a coating of ' 
a size comprising partially 'saponi?ed polyvinyl 
acetate and 5%-25% boric acid based on the 
weight of the acetate, said polyvinyl acetate hav 
ing a saponi?cation number between 40 and 220. 

20. A yarn composed of a linear polyamide 
comprising the reaction product of a linear poly 
mar-forming composition which comprises in 
substantial amount reacting material selected 
from at least one of the groups consisting Of (a)' 
monoaminomonocarboxylic acids, and (72) mix 
tures of diamine with dibasic carboxylic acid, 
said yarn suitable for use in the knitting of'sheer, 
full-fashioned‘ hosiery, containing a coating of 
a size comprising partially saponiiied polyvinyl 
acetate and 5%-25% boric acid based on the 
weight 01’ the acetate, said polyvinyl acetate hav-i 
ing a viscosity of between 1.5 and 20, centipoises 
in a 4% water solution at 20° C‘. 

21. A yarn sizing composition comprising boric 
acid and a partial ether of polyvinyl alcohol, 
said boric acid being present in a quantity from 
5%—25% of the weight of the resin, said resin 
being su?ieiently water-sensitive to be readily re- 1 
movable from a yarn with hot water. 

22. A yarn sizing composition comprising boric 
acid and 3%-12% of a partial ether of polyvinyl 
alcohol, said boric acid,being present in a quan 
tity of 5%-25% of the weight of the resin, said 
resin being su?‘lciently water-sensitive to be read 
ily removable from a yarn with hot water. 

a 23. A yarn composed of a linear polyamide 
comprising the reaction product of a linear poly 
mer-i'orming composition which comprises in 
substantial amount reacting, material selected 
from at least one of the groups consisting of (a) ' 
monoaminomonocarboxylicacids, and (b) mix 
tures of diamine with dibasic carboxylic acid, 
said yarn suitable for use in the knitting of sheer. 
full-fashioned hosiery, containing a coating of 
a size comprising boric acid and a. partial ether 
of polyvinyl alcohol, said boric acid being pres 
ent in a quantity of 5%-25% based on the weight 
of the resin, said resin being su?lciently water 
sensitive to be readily removable from a yarn 
with hot water. 
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24. A yarn composed of a linear polyamide 
comprising the reaction product of a linear poly 
mer-iorming composition which comprises in 
substantial amount reacting material ‘selected ' 
from at least one o! the groups consisting of (a) 
monoaminomonocarboxylic acids, and (b) mix- I 
tures of diamine with dibasic carboxylic acid, 
said yam suitable for use the knitting ‘of sheer, ’ 

full-fashioned hosiery, containing a coating of 
a size comprising boric acid. and 3%-.-12% of a 
partial ether of polyvinyl alcohol, said boric acid 
being present in a quantity of 5%-25% based on 
.the weight ‘of the resin. said resin being sum 
ciently water-sensitive to be readily removable 
from a yarn with hot water. - 

EDGAR W. SPANAGEL. 


