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The present invention relates to the treatment
of fabrics containing wool or other animal yarns
for the purpose among others of improving the
resistance to felting and shrinking of sueh fabrics.

It .has been proposed heretofore to treat fab-
Tics containing wool yarns with neutral or mildly
alkaline aqueous solutions .of melamine-formal-
dehyde condensation products and then insolu-
bilize the condensation product in the fabric by
heating the treated fabric at relatively high tem-
beratures in the presence of a curing catalyst for
the condensation product. This brocess requires
high curing temperatures and relatively long cur-
ing times and has the disadvantages, among
others, of requiring :speeial -equipment and .of
imparting undesirable physical .characteristics to
the fabrics. These undesirable .characteristics
include yellowing, tendering, harsh hand etc. It
has also been proposed heretofore to treat fabrics
with highly acidic aqueous solutions of melamine-
formaldehyde condensation products, which. solu-
‘tions are prepared by dissolving a partially poly-
merized .or hydrophobic melamine-formaldehyde
condensation product in g congentrated aqueous
solution of an organic acid, followed by heating of
the fabric to inselubilize the condensation prod-
uct. This process has the disadvantage, among
others, of requiring the use of -a treating solution
which has insufficient stability for use in com-
amercial mill-operations.

Both of the above.described processes have the
added disadvantage of requiring the .deposition
of from 8 to 25% of the condensation product on
the weight of the fabric, depending on the nature
‘of the fabric treated, for adequate shrinkage and
felting control. The use of such large amounts
of .condensation -product is considered -objection-
able by the trade partly because of the resulting
‘high cost of the finished fabric and partly be-
cause .of the undesirable -drape and handle .im-
parted te the fabric.

In accordance with .the .present invention it is
possible to treat fabries containing wool -or other
animal yarns with a relatively stable aqueous
bath of -a potentially xesinous substance which
-can be insolubilized at Jow temperatures.and ap-
blied to the fapric in small congentrations with-
out yellowing :or fendering the fabric and with-
out imparting a harsh handle thereto, .and at
the .same time impart -exceptional resistance to
shrinking and felting, :

It is accordingly one object of the present in-
‘vention te provide.an improved proeess for .treat-
ing fabrics-containing weol.or:other-animal yarns
dfor improving the resistance of such fabries to

.shrinking .and felting,
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A further object of the present invention is to
treat fabrics containing wool or other animal

yarns with small amounts of a potentially resin-

ous substance which is insolubilized at relatively
low temperatures and which provides a finished
fabric which is highly resintant to shrinking and
felting while retaining the soft hand of the un-
treated fabric,

Still further objects and advantages of the
bresent invention will appear in the following de-
scription.and the appended elaims.

The processes of this invention are carried out,
in general, by first impregnating a fabric con-
taining wool .or other animal yarns with 2, rela-
tively dilute acidic aqueous colloidal solution of
a partially polymerized methylated methylol
melamine or methylether.of a methylol melamine
condensation produet having.a mol ratio of com-
bined formaldehyde to melamine of at least 2.8 to
1 or higher. After the fabric has been impreg-
nated with the colloidal solution, for -example, by
dipping the fabric in-a bath of the colloidal selu-
tion, the fabric is then extracted, for example, by
bassing it througha mangle or pad rolls, the con-

-centration of the colloidal solution and degree of

extraction being -adjusted so as to deposit from
3.5 to 8% by weight of the condensation prod-
uet, based.on the weight-of the fabric. The fabric
is then dried and the .condensation product in-
solubilized on the fabric by heating the fapric at
relatively low temperatures.

The colloidal solutions employed herein may
be prepared in .a wariety of ways. On suitable
method of preparation consists in first forming
an aqueous. solution .of .2 -water-soluble methyl
ether of methylol melamine condensation Pprod-
uct having a pH between 7 and 11 and con-
taining at least 3.4 mels of combined formalde-
hyde and preferably .at least 2 mols of .combined

‘methanol for.each mol.of melamine inthe conden-

sation product. This-solution is then mixed with

-2 water-soluble -organie -acid -selected from -the

group consisting .of acetic acid, hydroxy acetic
acid and formic -acid, .and water, 4f required, to
form -a solution .comtaining from 6 to 12% by
weight of the condensation product. The amount
of acid required to.form the-colloidal solution is
primarily dependent on the construction of cor
densation product .in the solution and the par-
‘ticular species:of acid used. Satisfactory-colloidal
solutions-are formed, for-example, by using from
6-to 8.5% by weight of .agetic acid .calculated .on

‘the basis.of a 10% by weight solution of the con-
-densation product, or by using the same amounts

of hydroxyacetic (elycollic) acid instead of acetic
acld, or'by using from 1.2 to 3% by weight of
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formic acid caleulated on the basis of a 10% by
weight solution of the condensation product. The
proportions of acid used thus fall within the
range 6f 1.2 to 8:5% by weight of tlie acid calcu-
lated on thé basis of & 10% by weight solution of

<t

the condensation product, the particular amount

of acid used being dependent on the particular
sbecies of acid employed. ,

Of the organic acids employed to prepare the
éolloidal solutions acetic acid is the cheapest and
the most suitable for this use. It is therefore
preferred for use in forming the . colloidal "solu-
tions of the condensation product.  When acetic
acid is used it is preferred to use from 6.5 to 8%
by weight of acetic acid calculated .on the basis
of a 10% solution of the condensation product.

4
ferred, however, to use an aging period of 6 to
30 hours.

The formation of the colloidal solution of the
condensation product is further evidenced by the
fact that the condensation product therein be-
comes substantive to cotton fibers. This is in
contrast to the original solution of the condensa-
tion product since the condensation product in

such solution is not substantive to cotton fibers

prior to acidifying and aging. The substantivity
of the colloidal particles to cotton fibers is also

" strong evidence that they are positively charged

‘since it is generally believed that cotton fibers

have a negative charge in the presence of water.

‘The. colloidal solutions are further characterized

- by the fact that the particles of condensation

When using hydroxyacetic acid it is preferred to -

use from 7 to 8.5% of such acid calculated on the
basis of a 10% solution of the condensation prod-
uct. When using formic acid it is preferred to
use from 1.4 to 2% of such acid calculated on the
basis of a 109 solution of the condensation
product.

After the acid has been added to the 6 to 12%

aqueous solution of the condensation product, :

the resulting solution is aged at least until the
particles of condensation product contained

therein polymerize sufficiently to attain colloidal .

size. The formation of the colloidal solution is
evidenced in part by a change in the appearance
of the original solution. The original solution is
water clear but after standing at a temperature,

30

for example, of 70 to 90° F. for about 4 hours it .

develops a bluish opalescence or haze and gives
_the characteristic Tyndall effect of colloidal so-
lutions. At these temperatures a 6 hour aging
period is generally suitable for developing col-

loidal sized particles under mill conditions. The
colloidal solutions are generally still suitable for -

use after aging for 72 to 168 hours.
The viscosity of the solution is one criterion for
determining its suitability after prolonged periods

40

of aging. A 10% colloid solution of the condensa~-. ,
tion product, after 4 to 6 hours of aging, has a ~

viscosity of about 3 to 5 centipoises. The vis-
cosity does not change to any appreciable extent
during aging until a relatively short period of time
prior to the conversion of the colioidal solution
to a thick jelly or gel. Then the viscosity rises
relatively rapidly and gelation generally takes
place within a period of 1 to 5 hours. Generally
"the colloidal solution is usable until its viscosity
rises above 15 centipoises. After that the col-
loidal solution may become unfit for use during
the treatment of the fabric.

The aging temperature and exposure of the
solution to air have a marked influence on the
rate of formation of the colloidal solution and
the rate at which such solution finally converts
to a gel. At temperatures below 70° F., that is,
between about 40° F. and 70° F., the colloidal so-
lution forms at a relatively slow rate and the
original solution may require more than a 6 hour
aging period before it is converted to a colloidal
solution. At temperatures above 90° ¥., that is,
‘temperatures of 100 to 200° F. the colloidal solu-
tion forms at a relatively rapid rate and the orig-
inal solution may be satisfactorily converted to
a colloidal solution within a 3 hour aging period.
“Exposure of the colloidal solution to air decreases
the time period within which the colloidal solu-
tion will be stable to gelation. In general, an
aging period of 3 to 72 hours is suitable for the
preparation of the colloidal solution using the
aging temperatures described above. It is pre-
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product therein are not substantive to wool or
other keratinous fibers, that is to say, such par-
ticles do not migrate from the colloidal solution
to the wool fibers.

The condensation product in the colloidal so-
lution is characterized by the fact that it con-
tains at least 2.8 mols of combined formaldehyde
for each mol of melamine therein. The ratio of
combined formaldehyde to melamine is higher
than 2.8 to 1 in those instances where the orig-
inal methyl ether of methylol melamine conden-
sation product contains from 3.5 to 6 mols of
combined formaldehyde and more than 2.5 mols
of combined methanol for each mol of melamine.
Methyl ethers containing 6 mols of combined
formaldehyde and from 5 to 6 mols of combined
methanol may also be used to prepare the col-
loidal solutions employed herein. However, such
products are quite expensive to prepare. More-
over, they do not show any advantage and are not;
ag stable in colloidal form, in most instances, as
the lower methylated products described above.
Best results are obtained by using colloidal solu-
tions which are prepared from methyl ethers of

“methylol melamine condensation products which

contain originally from 3.4 to 5.5 mols of com-
bined formaldehyde and from 2 to 3 mols of com-
bined methanol for each mol of melamine and

these products are, accordingly, preferred.

‘The methyl ethers of methylol melamines em-
ployed in this invention are commercially avail-
able products and may be prepared in various
ways. A suitable method for their preparation
consists in first reacting melamine and formal-
dehyde, as formalin, in mo] ratios of about
1:3.5 to about 1:8 in an alkaline reacting solu-
tion at a temperature between about 60 and 90°
C. until the melamine is substantially dissolved.
Methanol is then added to this solution for the
purpose of forming the methyl ether. In gen-
eral, from about 10 to 30 mols of methanol are
employed for each mol of melamine used. The
solution is then acidified to a pH between about
2 and 5 with a strong mineral acid such as phos-
phoric acid, hydrochloric acid and the like. This
mixture is heated to a temperature between about

‘30 and 60° C. until a homogeneous solution is ob-

tained and the condensation product contains at
least 3.4 mols of combined formaldehyde and at
least 2 mols of combined methanol for each mol
of melamine used. The reaction is discontinued,
however, before the degree of polymerization is
such that the condensation product is precipitated
on dilution of the solution with water. This
solution is then neutralized with a fixed alkall
‘such as caustic potash, caustic soda and the like
and then cooled. Precipitated salts formed by the

neutralization of the excess mineral acid with

the fixed alkali may be removed, if desired, by
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‘filtering; centrifuging or the like. The- solution
is now ready for use in the preparation of the
colloidal solution of the condensation product..

A further understanding of this invention will
be obiained from the following specific examples
which are intended to further illustrate the in-
vention, but not to- limit the scope thereof, parts

‘and percentages being by weight unless otherwise
specified:

Example I

A. Preparation of a - water solution of a water-

soluble methyl ether of methylol melamine.—One
hundred and twenty-seven parts tapproximately
1 mol) of melamine were mixed with 365 parts
of a 37% aqueous solution of formaldehyde (4.5
mols: HCHO). The resulting mixture was ad-
Justed to'a pH of 8.6 (glass electrode) with NaOL
and then heated at a temperature of 70° C. until
the melamine wag substantially dissolved. After
& further reaction of about 5 minutes, 640 parts
€20'mols) of methanol were added to the solu~
tion and the pH was adjusted to 4.0 (glass elec~
trode) with phosphoric acid. The reaction was
then continued for an additional 15 minutes at
& temperature of approximately 40° ¢. The PH
of the solution was then adjusted to 10.5 (glass
“electrode) with NaOH. The resulting solution
was then concentrated by subjecting it to a vac-
uum of 10 millimeters of mercury at a tempera-
ture-of 60° C. until it contained 609 Condensa-~
tion product. The solution was then cooled
rapidly to-20% C. The resulting selution was in-
finitely dilutable with water. The condensation
product in the solution was analyzed and was
found to contain 3.5 mols of combined formalde-
hyde and 2.2 mols of combined methanol for gach
mol of melamine used.

B. Preparation of acidic agueous colloidal
solution of methyl ether of methylol melamine —

One hundred and forty parts of the 60% solu-

tion, as prepared above, were stirred together
with 593 parts of water and 109 parts of 569
‘acetic acid. The resulting solution contained
about 10% of the methyl ether of methylol mel-
amine condensation product and about 7.29 of
acetic acid and had a pH of 3.9. The solution
was allowed to age for 6 hours at 85° F, During
this aging the particles of the condensation prod-
uct became colloidal in size as evidenced by the
bluish haziness of the solution and by the fact
that it gave the Tyndall effect which is char-
acteristic of  colloidal solutions. The colloidal
particles of partially polymerized condensation
product were substantive to cotton fibers but were
not. substantive to wool fibers or other animal
fibers. This colloidal solution had a pH of 3.7.
‘The condensation product was analyzed and con-
tained 2.9 mols of combined formaldehyde for
“each mol of melamine.

C. Treatment of all wool Fabric—Three hun--

red parts of the colloidal solution, prepared as
described in paragraph B above, were diluted
with 200 parts of water. The resulting colloidal
solution. contained 6% condensation product. A
"piece’ of essentially neutral and substantially oil-
free all wool plaid fabric was wetted out in this
colloidal ‘solution. and then extracted by passing
"it between pad rolls set at a pressure of 40 pounds
per linear inch. This gave a pick-up of 709
of solution on the weight of the fabric. About
4% of the condensation product on the weight of
‘the fabric was deposited. The fabric was dried
for 10:minutes at 200° F. and then heated for an
additional 16 minutes at 250° F. to insolubilize the

“condensation” product. The -fabric was next:
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“tion product and 1.69%
‘of -5.5. This selution
“hours at 85° F. for'a period of 6 hours. After this

8

rinsed for 5: minutes in water at a temperature
0f 110° I, scoured for 10 minutes in a. 0;1% water
solution of dodecyl benzene sodium. sulfonate at a
temperature of 116° B and finally rinsed in water
at 110° F. The fabric exhibited no yellowing or
tendering and had an exceptionally soft hand.

D. Shrinkage and felting results—The treated
fabrie, as prepared according’ to paragraph. ¢
above, was. first measured along the warp and

‘filling dimensions and: wag then. washed for 60

minutes in water adjusted to a pH between 5
and 7 with a buffer and at a temperature of 140°
P.  This; wash is equivalent to 10 standard
AATCC (Ameriean Assoeiation. of Textile Chem-
ists and Colorists) wool washes. The fabric was
again mmeasured along the warp and filling dimen-
sions.

A piece of neutral oil-free ali wool plaid fabric
from.: the same roll was: brocessed in exactly the
Same manner except that it was not treated with
the colloid solution of the condensation product.

The following table shows the percent tota]
shrinkage and the percent felting shrinkage of
the treated and untreated fabric along the warp
and filling dimensions.

-

Percent Total Percent Felting
Shrinkage Shrinkage
{ Warp Fillipg Warp. | Filling
Treated Fabric.__._._____ 8.0 10 6.1 .
Untreated Tabric_.___ .~ ’ 221 T 16.0 18.6 12;
-_—
Example IT

A. Preparation of acidic aqueous colloidal soly-
tion of methyl ether of methylol melamine —Two
hundred and eighty parts of the 60% solution
prepared in accordance with paragraph A of
Example I, were stirred together with 1376 parts
of water and 28 parts of 100% formic acid. The
resulting  solution contained about 10% of the
methyl ether of methylol melamine condensa-
formic acid and had g pH
was allowed to age for 6

period of aging the solution was converted to a
colloidal solution having a bluish hazy appear-
ance and a viscosity of 4 centipoises. ' The col-
loidal particles of partially polymerized con-
densation product were supstantive to cotton
fibers; but were not substantive to woo] fibers.
This colloidal solution had a pH of 5.3, Analysis
showed that the condensation produet therein
contained 2.95 mols of combined formaldehyde
for each mol of melamine,

B. Treatment of all wool fabric—8ix hundred
parts of the colloidal solution, prepared as. de-
scribed immediately above, were diluted with 400
barts of water. The resulting solution contained
6% condensation product; A piece of essentially
neutral and substantially oil-free all wool plaid
fabric was wetted out in' this colloidal solution
and then extracted by Passing it between paqd
rolls adjusted to give a pick-up.of 86% of solution
on the weight of the fabric. About 5.1%. of the
condensation product was thereby deposited on
the fabric. The fabric was dried for 10 minutes
at 180° F. and then heated for an additional 10
minutes at 250° ¥, to insolubilize the condensa-
tion product. The fabric was. next rinsed. for 5
minutes in water at. 110° ¥, scoured for 10-min-
utes in an 0.1% water solution of dodecyl benzene



2,661,313

7

sodium sulfonate at a temperature of 110° F. and
finally rinsed in water at 110° F. The resulting
fabric exhibited no signs of yellowing or tender-
ing, and had an exceptionally soft touch or hand.

C. Shrinkage and felting results—The treated
fabric, as prepared immediately above, was first
measured along the warp and filling and was then
washed for 60 minutes in water adjusted between
a pH of 5 and 7 with a buffer and at a tempera-
ture of 140° F. The fabric was again measured
along the warp and filling dimensions.

A piece of neutral, oil-free, all wool plaid
fabric from the same roll was processed in exact-

ly the same manner except that it was not treated -

with the colloidal solution of the condensation
.product.

The following table shows the percent total
shrinkage and the percent felting shrinkage of
the treated and untreated fabric along the warp
and filling dimensions.

Percent Total

Percent Felting
Shrinkage

Shrinkage

Warp Filling Warp Filling

Treated Fabrie ... 7.1 1
Untreated Fabri¢.......- 22.0 16.

3 5.2 0.7
0 18.5 14.1

Example NI

A. Preparation of acidic aqueous coiloidal
solution of methyl ether of methylol melamine.—
Two hundred and eighty parts of the 60% solu-
tion prepared in accordance with paragraph A
of Example I were stirred together with 122 parts
of 1009% hydroxy acetic acid and 1282 parts of
water. 'The resulting solution contained about
10% of the methyl ether of methylol melamine
condensation product and about 7.2% of hy-
droxy acetic acid. The solution was allowed to
age for 30 hours at a temperature of 80° F. At
the end of the aging period the solution had a
bluish opalescent appearance and the particles
of partially polymerized condensation product
were substantive to cotton fibers, but not to wool
fibers. The solution was analyzed and it was
found that the condensation product therein
comprised 2.9 mols of combined formaldehyde per
mol of melamine.

B. Treatment of all wool fabric—Three hun-
dred and sixty parts of the colloidal solution,
prepared as described immediately above, were
diluted with 240 parts of water. The resulting
solution contained 6% condensation product. A
piece of essentially neutral and substantially
oil-free all wool plaid fabric and wetfed out in
this colloidal solution and then extracted by
passing it between pad rolls adjusted to give a
pick-up of 88% of solution on the weight of the
fabric. About 5.3% of the condensation product
was thereby deposited on the fabric. The fabric
was dried for 10 minutes at 180° F. and then
heated for an additional period of 10 minutes
at 250° F. to insolubilize the condensation prod-
uct. This was followed by rinsing the fabric for
5 minutes in water at 110° F., scouring the fabric
for 10 minutes in a 0.1% water solution of do-
-decy! benzene sodium sulfonate at a temperature
of 110° F. and finally rinsing the fabric in water
at 110° . The treated fabric exhibited no signs
of yellowing or tendering and possessed an ex-
ceptionally soft hand.

The following table illustrates the percent
shrinkage and percent felting shrinkage of the
-treated fabric and a control fabric after 1 wash

10

20

25

30

35

40

50

55

60

65

70

5.

8

such as that described in paragraph C of Ex-
ample II. .

Percent Total Percent Felting
Shrinkage Shrinkage
Warp Filling Warp Filling
Treated Fabric ... 6.7 1.3 5.1 0.4
(077115 o} S, 22.1 16.0 18.6 14.2
Exzample IV

A. Preparation of methyl ether of methylol
melamine—One hundred and twenty-seven
parts (approximately 1 mol) of melamine were
mixed with 485 parts parts of a 37% agqueous
solution of formaldehyde (6 mols HCHO). The
resulting mixture was adjusted to a pH of 85
(glass electrode) “with NaOH and then heated
at a temperature of 70° C. until the melamine
was substantially dissolved. After a further re-
action of about 5 minutes, 640 parts (20 mols)
of methanol were added to the solution and the
pH was adjusted to 4.0 (glass electrode) with
hydrochloric acid. The reaction was then con-
tinued for an additional 20 minutes at a temper-
ature of approximately 40° C. The pH of the so-
Iution was then adjusted to 10.5 (glass electrode)
with NaOH. The resulting solution was then
concentrated by subjecting it to a vacuum of 5
millimeters of mercury at a temperature of 60°
C. until it contained 50% condensation product.
The solution was then cooled rapidly to 25° C. It
was infinitely dilutable with water. The con-
densation product in the solution was analyzed
and was found to contain 5.3 mols of combined
formaldehyde and 2.9 mols of combined methanol
for each mol of melamine used.

B. Preparation of acidic aqueous colloidal so-
lution of methyl ether of methylol melamine.—
One hundred and sixty-eight parts of the 50%
solution, as prepared immediately above, were
stirred with 565 parts of water and 109 parts of
acetic acid (56%). The resulting solution con-
tained about 10% of the methyl ether of methylol
melamine condensation product and about 7.3%
of acetic acid. The solution was allowed to age

_for 6 hours at 85° F. during which time it de-

veloped a bluish opalescent appearance and the
particles of partially polymerized condensation

product became substantive to cotton fibers, but

not to wool fibers. The condensation product
in this colleidal solution was analyzed and was
found to comprise 3.1 mols of combined form-
aldehyde per mol of melamine.

C. Treatment of all wool flannel.—Three

“hundred and sixty parts of the colloidal solution

as prepared immediately above, were mixed with
240 parts of water to form a colloidal solution
containing 6% of the condensation product. A
piece of essentially neutral and substantially oil-
free all wool 81 ounce flannel fabric was wetted
out in this colloidal solution and then extracted
by passing it through pad rolls adjusted to give
a pick-up of 70% of solution on the fabric weight.

" Approximately 4% of the condensation prod-

uct, on the weight of the fabric, was thereby de-
posited. The fabric was next dried at 190° F.
for 10 minutes and heated for an additional 12
minutes at 250° F. to insolubilize the condensa-
tion product. After this the fabric was rinsed
for 10 minutes in water at 110° F., scoured for
10 minutes in a 0.2% water solution of dodecyl
benzene sodium sulfonate at a temperature of
110° Fj}.‘qnd» finally rinsed in water at 110° F. The
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fabric was then dried at 180° F. The treated
fabric 'had ‘an- excellent -handle -and drape “and
excellent resistance to shrinking and felting. ‘It
exhibited no signs of yellewing or ‘tendering.

The inventien Nustrated in the examples. ‘is
not limited to the treatment of fabrics contain-
ingall'wool or other animal yarns, for it is-equally
applicable to the treatment of fabrics contain-
ing various amounts of other ‘yarns -containing
cotton, linen, regenerated eellulose, cellulose
acetate, nylon, vinyl chloride-vinyl ‘acstate -co-
‘polymer, ‘polyacrylonitrile or acrylonitrile copoly~
‘mer fibers or filaments or the like. “The fabric
should, however, contain at least 50% by weight
-of wool-or other animal varns. ‘The fabric %o be
treated is preferably dyed prior to the trestment
with the colloidal solution.

The amount of colloidal solution picked.up by
the fabric after wetting out or impregnating hy
dipping may be varied to'some extent. depending
upon the extracting equipment used and the
-amount of condensation product which :i$ is -de-
sired to apply to the fabric. The pick-up of
solution preferably should not-exceed about 1109
by weight based on the fabric as dusting of the
cured resin becomes noticeable and oftentimes
undesirable at higher pick-ups. It was pointed
out earlier in the description of this invention
that 3.5 to 8% by weight of the condensation
preduct is applied to the fabrie. This amount is
readily applied to the fabric by using colloidal
solutions containing from 3.5 to 12% by weight of
the condensation product and then extracting the
fabric until the desired weight of condensation,
product is deposited thereon.

The drying and curing conditions set forth in
the examples and elsewhere in this description
meay be varied considerably. For example, it is
bossible to dry the fabrics at other temperatures,
for instance, at temperatures of 120 to 200° P,
and it is also possible to cure the fabrics, that
is, insolubilize the condensation product at tem-
peratures of 200 to 325° F. Tt is also possible to
dry the fabric and insolubilize the condensation
product in one operation, for example, by heat-
ing the extracted fabric after the treatment with
the colloidal solution to a temperature of 200 to
325° P. A preliminary drying prior to insolu-
bilization of the condensation product is prefer-
able, however, since this reduces the tendency of
the condensation product to migrate to the fabric
surface, thereby imparting a somewhat harsh
handle.

The duration of drying or curing may also be
varied considerably. In general, the fabric is
dried for a period of 5 to 25 minutes. The time
required for curing depends primarily on the
temperature used, lower temperatures requiring
longer curing periods. In general, the conden-
sation product is insolubilized or cured satis-
factorily within a period of from 5 to 15 minutes
at temperatures of from 325 to 200° .

Various modifications and changes may be
made in the processes and compositions of this
invention as will be apparent to those skilled in
the art to which it appertains without departing
from the spirit and intent of the present inven-
tion. Accordingly, it is intended that this inven-
tion be limited only by the scope of the appended
claims.

What is claimed is:

1. A process of improving the resistance to
shrinking and felting of fabrics comprising ani-
mal yarns which comprises wetting out the fabric
in an acidie aqueous eplloidal solution of (1) a
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‘Partially ‘polymerized positively charged ‘methyl
‘ether of methylol melamine condensation product
“containing from '2:8 ‘to0 6 mols of combined
formaldehyde ‘per ‘mol of melamine and (2) a
‘water-soluble -organic acid selected from ‘the
.8TOUD consisting of ‘acetic acid, hydroxyacetic
acid -and formic acid; extracting the fabric to
deposit from 3.5 to 8% hy weight, based on the
Tabric, of saitl condensation product; and heat-
‘ing said fabric at temperatures between 200 and
"325° P, to insolubilize said condensation product.
_ 2. A process of improving the resistance to
shrinking and felting of fabrics comprising . ani-
mal fibers which comprises wetting out the fabric
in an acidic -agueous - colloidal solution of (1)
‘from 8.5 to 129 by weight of a partially . poly-
‘merized positively charged methyl ether of
‘methylol melamine condensation product con-
taining from 2.8 to 6 mols of combined formal-

‘dehyde -per ‘mol ‘of ' mélamine and (2) from 1.2

0 '85% by weight, ‘caleulated on the basis. of a
10% by weight solution of the condensation prod-
‘uct, of ‘a waber-soluble organic acid selected from
‘the ‘group consisting of acetic acid, hydroxy

-acetic acid and formic acid; extracting ‘the fabric
‘to -deposit from 3.5 to 8% by weight, based on
‘the fabric, of ‘said ‘condensation product; and

‘heating said fabric at-temperatures between 200
and 325° F. to insolubilize said condensation
product.

3. A process of improving the resistance to
shrinking and felting of fabrics comprising at
least 50% by weight of wool yarns which com-
prises wetting out the fabric in an acidic aqueous
colloidal solution of (1) from 3.5 to 129% by
weight of a partially polymerized positively
charged methyl ether of methylol melamine con-
densation product containing from 2.8 to 6 mols
of combined formaldehyde per mol of melamine
and (2) from 6.5 to 8% by weight, calculated on
8 10% by weight solution of said condensation
product, of acetic acid, said solution being at a
temperature of about 70 to 90° F.; extracting
the fabric to deposit from 3.5 to 8% by weight,
based on the fabrie, of the condensation product:
and then heating the fabric at temperatures of
200 to 325° F. to insolubilize said condensation
product.

4. A process of improving the resistance to
shrinking and felting of fabrics comprising at
least 50% by weight of wool yarns which com-
prises wetting out the fabric in an acidic aqueous
colloidal solution of (1) from 3.5 to 129 by
weight of a partially polymerized, positively
charged methyl ether of methylol melamine con-
densation product containing from 2.8 to 6 mols
of combined formaldehyde per mol of melamine
and (2) from 7 to 8.59 by weight, calculated on
a 10% by weight solution of the condensation
product, of hydroxy acetic acid, said solution
being at a temperature of 70 to 90° F.; extracting
said fabric to deposit from 3.5 to 8% by weight,
based on the fabric, of the condensation prod-
uct; and heating said fabric at temperatures
between 200 and 325° P. to insolubilize said
condensation product.

5. A process of improving the resistance to
shrinking and felting of fabrics comprising at
least 50% by weight of wool yarns which com-
prises wetting out the fabric in an acidic agueous
colloidal solution of (1) from 3.5 to 129% by
weight of a partially polymerized, positively
charged methyl ether of methylol melamine con.
densation product containing from 2.8 to 6 mols
of combined formaldehyde per mol of melamine
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and (2) from 1.4 to 2% by weight, calculated
on a 109 by weight solution of the condensation
product, of formic acid, said solution being at a
temperature of 70 to 90° F.; extracting said
fabric to deposit from 3.5 to 8% by weight, hased
on the fabric, of the condensation product; and
heating said fabric at temperatures of 200 to
325° F. to insolubilize said condensation product.

6. A process substantially according to claim 2,
put further characterized in that the organic
acid used is acetic acid and it is used in an amount
sufficient to provide a solution containing from
6 to 8.5% by weight of said acid calculated on
the basis of a 10% by weight solution of the con-
densation product. . )

7. A process susbtantially according to claim 2,
but further characterized in that the organic
acid used is hydroxyacetic acid and it is used in
an amount sufficiént to provide a solution con-
taining from 6 to 8.5% of said acid calculated
on the basis of a 10% by weight solution of the
condensation product.

8. A process substantially according to claim 2,
but further characterized in that the organic
acid used is formic acid and it is used in an
amount sufficient to provide a solution contain-

ing from 1.2 to 3% by weight of said acid cal-.

culated on the basis of a 10% by weight solution
of the condensation product.
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9. A process of improving the resistance to
shrinking and felting of fabrics comprising ani-
mal yarns which comprises wetting out the fabric
in an acidic aqueous colloidal solution of (1) a
partially polymerized positively charged methyl
ether of methylol melamine condensation prod-
uct containing from 2.8 to 6 mols of combined
formaldehyde and from 2 to 6 mols of combined
methanol per mol of melamine and (2) a water-
soluble organic acid selected from the group con-
sisting of acetic acid, hydroxyacetic acid and
formic acid; extracting the fabric to deposit
from 3.5 to 8% by weight, based on the fabric,
of said condensation product; and heating said
fabric at temperatures between 200 and 325° F.
to insolubilize said condensation product.

KERN E. FOLKERS.
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