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- This-invention relates sto improvements in the
manufactule of . crush -and wrinkle: resistant tex-

- tile materials :and partlculally natural cellulosw
textile-materials.

It -has been; pos51b1e heretofore to- treat natural

eeliulosic -textile :materials such’ as-cotton -and-
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_“ing ‘with .the . accessible . hydroxyl ;g'ro‘ups;:'df ‘the
" cellulose ‘micellag or .mdlectiles under such .con-

linen -textiles with gu_rea-aldehydeand,mela.mine- -

aldehyde -condensation . products -and thereby al-
ter the physical.characteristics of the textile ma-
terials-after-the.condensation product was.insolu-
bilized thereon. When relatively small amounts
of :such .eondensation  products-are.deposited -on
the:natural-cellulosic textile . materials, it is pos-
sible .to -prepare :a textile preduct-having-a fair

degree.of .dimensional. stability ‘against washing,

that :s, -the .textile:product.is relatively resistant
to ~shrinkage -on: laundering. When- relatively

large-amounts of:such'condensation products are
. deposited-on -a:natural .cellulosic textile product,

it is.not-only-possible -to:achieve a higher degree
of -dimensional :stability, ‘but sit is :also .possible
to:produce g textile .product ‘having resistance to
crushing or wrinkling, that:is, the textile. prodict
is-adapted -to :return 4o its normal configuration
or .dimension -after being -creased or crushed.
However, -textile ;productsof 'the latter type, es-
pecially, - have -certain -disadvantages which have
been’ohjectionable :{o -the trade with ‘the result
that they -have not -been accepted .commereially
on.a large-scale. -Such-textile products-are.objec-
tionable-because they:are:-embrittled and:under-

-go-excessive Joss in .tensile strength-as-a result

of .the treatment wifh the:above:described-con-
densation products. These disadvantages be-
come more -apparent:as. the amount of condensa-
tion -product depos1tec1 -on -the textile matenal
is;increased.

Jt-is-one-objeet-of the present 1nvent1on to pro-
vide.a method of .improving the dimensional sta-~
bility.and .particularly ‘the erush and/or wrinkle

ditions that .only a. -partial esterification or.etheri-
fieation of the cellulose -is .effected and ‘the cel- -
lulose-is not swollen.to an apprec1ab1y greater ex-

* tent.than it would be: swollen in water alone. This

pr\,-trea,tment is.preferably carried out with an
organic esterifying agent and more, particularly
with formic acid. .
- The resulting product .is- readlly distinguished
from -textile .materials which have been ‘highly
esterified or.eftherified or  which have “been.spun
from solutions.of cellulose: esters or €thers’in that
the ﬁrst -mentioned .material swells readily in
water -in much -the same . manner.as unmodified
cellulose -or - regenerated cellulose .while the lat-
ter .type.of materials are quite re51sta.nt to. swell-

. ing.in water.and .are soluble in certain organic
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" condensation .products.
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solvents which .donot appreciably.affect unmodi-
fied -or-regenerated .céllulose -or the aforemen-
tioned :partially -esterified .or etherified cellulosic

‘ materials.

After the cellulosic textile. materlals have been -
partially esterified .or etherified to -the desired
extent, they.are washed free:of unreacted agent
and.are.preferably .dried for convenience in -han-
dling and are thén impregnated with an aqueous
solution -of -a substantially -unpolymerized urea~
aldehyde .condensation .product -or -an adueous
solution -of .a substantially unpolymerized mela-
mine-aldehyde .condensation product or . m an
aqueous solution .comprising - mixtures .of such
Other = thermosétting
condensation .products may .also -be employed as
will appear “hereinafter, -but .the two mentioned

- above -are, preferred for the. purposes of the pres-
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resistance :of -natural .cellulosic -textile .materials -

without appreciably.embrittling and lowering the
tensile strength.of such. materials,
A further object of ‘the present . 1nvent10n is

rto provide -crush .and/or wrinkle resistant natu-

ral .cellulosic textile materials ‘which .are char-

acterized -by -excellent .dimensional . stability:and

goodfexibility-and tensile-strength. :
~Still “further -ohjects -and .advantages -of .the
present.invention will- a,ppear from the. followmg

_description.and ‘the appended.claims.

-In.accordance with-the.present.invention-a.cel-
lulosic - textile -.material -such -as cotton, linen,
ramic-and:the like:is.first.given.a:pre-treatment
with an organic agent which is capable of react-

.ent .inverition.

The -amount -of condensation
product- dep051ted on the .cellulosic:matérial. may
be varied to .a.considerable.extent depending on
the -particular .cellulosic ‘bextile which is being
treated. "Best.results have been obtained by .de-
positing from about:6.t0.16%. .by weight conden-
sation.product, based on the textile, on:natural

: celluIOses such.as cottous andlinens.
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- The -céllulosic ‘textile, -after .it has been im-

- pregnated with the above described .condensa~

tion.product or products, is then heat-treated to
cure or insolibilize ‘the .condensation .product or
resin, -that ‘is, the .condensation product .is.ren-
dered water .resistant .by converting it, through
polymerization :or -condensation, to its.infusible
form. This is.accomplished -by :heating the im-
pregnated textile, preferably -after :it :has :been
dried, .to ra temperature -of from 'about 275° to
350°.P. .for-a period-of from-30-to 2 minutes:de-.
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pending on the temperature employed. The con-
densation product is cured or insolubilized in
the presence of a suitable catalyst which becomes
acid at the above temperatures. Such catalyst
is preferably added to the aqueocus solution of

condensation product before the impregnation.
of the cellulosic textile material. It is preferable
to give the finished textile’ materials-a -neutral-

izing wash in a dilute alkaline solution after the
heat treatment referred to above in order.to re-
move the major portion of catalyst {rom the tex-
tile. The finished textile product possesses a
high degree of crease and wrinkle resistance and

has a tensile strength which is substantially the

same as the untreated material from which it is
prepared.
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4
ing agents of the invention by employing an ex-
cess of the esterifying agent. This may be ac-
complished, for example; by employlng from 25
to 50 parts of esterifying agént'for 1 part.of cellu-
losic textile. . Relatively low esterification tem-
peratures are also preferred since it thus is easier

to avoid excessive esterification of the cellulosic

materials. Temperatures of from about 15 to 35°
C. have been found to be very satisfactory for
this purpose.

Affer the esterlﬁcatlon treatment is complet-~
ed, it is essential to wash out unreacted esterify-
ing or etherifying agent from the cellulose textile

- prior to the treatment with urea or melamine-

In cairying out the pre-treatment of the cellu- 2

losic textile as described above, almost, any or-

ganic hydrogen-replacing agent which Yields &

stable product with cellulose may be employed.
It.is believed that by replacmg the hydrogen of
the cellulose hydroxyl groqps with such agents
the cross-linking of the cellulose molecuies by the
urea-aldehyde or melamine-aldehyde condensa=
tion product or other condensation product is
substantially prevented. ' Therefore, the cellu~
losic textile is not appreciably embrittled and
does not appreciably lose its tensile strength as
a result of the treatment. However, it is not in-
tended that the present invention be limited by
any theory presented herein. Formic acid, as
previously pointed out, is the preferred organic
hydrogen-replacing agent for use in the pre-
treatment of cellulose because it-is easier to con-
trol the esterification and a superior product is
produced after resin treatment. However, other
esterifying agents such as geetic acid, acetic an-
hydride, propionic acid and propionic anhydride
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may also be used instead’of formic acid, if an .

esterifying ecatalyst is employed. - Etherifying
agents such as dimethyl and- diethyl sulfate may
be used in place of esterifying agents, if the cel-
lulose has been prepared to react with such
agents, for example, by pre-treating the cellulose
with caustic soda. When formic acid in concen-
trations of 85 to 100% by weight is employed,
satisfactory results are obtained by treating the
cellulosic textile for 30 minutes at 60° C. or for
16 hours at 20° C. Formic acid in concentrations
of less than about 80% by weight is not-an effec-

tive esterifying agent without strong esterifying

catalysts which are undesirable. - Other esterify-
ing -conditions may also be employed However,

it is not desirable to carry’ the-esterification or
etherification reaction too far as the physical

properties of the textile may be adversely affected.

It has presently been found that an esterifica-
tion of at least 1% and not more than 10% of the
available hydroxyl groups of the cellulose yields a
very satisfactory product when further treated
with a urea-formaldehyde or melamine-formal-
dehyde condensation product. The degree of es-

40

50

80

terification can readily be determined by taking

an aliquot portion of the textile, washing out the
unreacted esterifying agent, saponifying the ali-
quot with caustic soda or caustic potash solution
of known strength and then titrating the caustic
solution with an acid to determine the amount of
esterifying agent combined with the cellulose.
Since there are only three available hydroxy
groups for each CsH1005 unit of cellulose, the per-
centage of esterification of the cellulose textile
may be readily calculated.

It is preferable to carry out the part1a1 esteri-
fication of the cellulosic textile with the esterify-
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aldehyde corndensation -product, otherwise the

. textile may be excessively tendered when it is

heat-treated to cure or insolubilize the condensa-
tion product. This may be followed by drying
prior to resin treatment for ease in handling, but
the drying step is not essential.

The partially esterified cellulosic’ textile may
be impregnated ‘with a urea-aldehyde or mel-
amine-aldehyde-condensation product in'a vari-
ety of ways as, for example, by padding the tex-
tile through an agueous solution-of the conden-
sation product, by immersing the textile in the
aguecus . solution of ‘condensation product and
then centrifuging the textile to remove excess
solution or by spraying the -agueous: solution -of
condensation product-on the textile. The concen-
tration of condensation product in the agueous
golution is preferably such as will deposit the
quantity of condensation product as hereinbefore
described depending upon the - impregnation
method employed. - Generally an -aqueous solu-
tion having a concentration of condensation
product of from 6 to 20%. by weight is suitable
for the treatment of partially esterified or etheri-
fied natural celluloses such as -cotton and linen.
The agueous impregnating solution preferably
comprises about 0.2 to 0.4% by weight of a latent
curing catalyst for the condensation product and
may also comprise other additives such as pene-
trants, softening agents and the like.- A small
amount, say about 0.5 to 2% by weight of a pene-
trant such  as anionic and nonionic wetting
agents aids the penetration of the condensation
product into the textile fibers especially it the
fibers are slightly oily or greasy. Sodium salts
of alkylated benzene sulfonic acids having a long
alkyl chain and polyethylene glycol-derivatives
of alkylated phenols having a long alkyl chain
are respective examples of an anlomc and non-
ionic wetting dgent.

The urea or melamine- aldehyde condensation
products employed in-the  present invention are
substantially unpolymerized or are substantially
uncondensed, that is, they are essentially mono-
meric or only slightly polymerized when applied
to the cellulosic textile. The condensation prod-
ucts of urea or melamine with formaldehyde or
mixtures thereof are particularly useful for the
purposes of the present invention and are pre-
ferred over other condénsation products prepared
from other amines and adehydes. However, al-
kylated urea-aldehyde condensation products and
alkylated melamine-aldehyde condensation prod-
ucts and particularly the methylated urea form-
aldehyde or melamine-formaldehyde condensa-
tion products or mixtures of the above described
condensation products may also be employed, al-
though they are not as desirable as the urea-
formaldehyde or melamine-formaldehyde con-
densation products for producing crush -resist-
ance.
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by the addition of a 25% " aqueous solution of
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-The agueous solutions: of ureaor. melamine-

aldehyde condensation products employed herein’

may be prepared according to the known meth-=
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ods-of the prior art. A suitable method for pre- -

paring aqueous solutions of substantially un-

polymerized - condensation -products ‘ from  urea
- and formaldehyde.is to react urea with a neutral
‘aqueous formaldehyde solution under refiuxing

conditions and in a mildly alkaline solution, that
is, a solution having a pPH of about 7.5:t0.9 until

- the urea dissolves, after which, the solution is
‘cooled and dilufed to the desired’concentration.
- Aqueous solutions containing a melamine-form-

aldehyde condensation product are suitably pre-

" pared by reacting melamine and an-agueous

solution of mneutralized formaldehyde under. re-
fluxing conditions and :in an alkdline solution
until solution of' the melamine. occurs, after
which, the solution -is cooled and diluted to-the
desired concentration. Alkylated dérivatives of
urea or melamine-aldehyde condensation prod-
uct are prepared satisfactorily by further react-
ing the above condensation products at tempera-
tures of from 60 to 100° C. with a monohydric
alcohol having from 1 to 3 carbon atoms such
as-methanol, ethanol and the like or with a di-

hydric aleohol having from 2 tg 6:carbon atoms -

such as-ethylene glycol, diethylene glycol:-and the
like. .- The reaction with monohydric or.dihydrie
aleoholis preferably carried out under acid con-
ditions by adjusting the acidity of the original

condensation product and the alcohol below

about pH 3 using a mineral ac¢id such as hydro-
chloric acid, phosphorie acid and the. like.

In carrying out the condensation of urea or
melamine with an- aldehyde, formaldehyde is

‘preferably employed: as the aldehyde since the

condensation product prepared therefrom  pos-
sesses better water solubility than condensation
products prepared from other aldehydes. How-

 ever, aldehydes such as acétaldehyde,  glyoxal,

furfural, propion aldehyde and the like may. also
be employed. Inaddition, products such as para-
formaldehyde which yield formaldehyde under

the conditions of reaction may also'be used in-~

stead of formaldehyde.

A further understan'hn& of the 1nvent10n w111f

be obtained from-the following examples which
are intended to be illustrative, but not limitative

of the present invention, parts and percentages ;

being by weight unless otherwise specified.

Ezxample I

An agueous solution of melamine-formalde-
hyde condensation product (hereinafter referred
to as resin solution A) was prepared as follows:

One mol of melamine was reacted with 4-mols:

of formaldehyde in the form of a '37% adueous
solutien at a temperature of 80° C. using a reflux
condenser and at .a pH of about 9 (glass elec-
The pH was adjusted to the above value

caustic soda. The mixture was heated at a tem-

“perature of 80° C. for a period of 5 minutes by
“which time solution of the melamine had- oc-

curred. The solution was then cooled to - room

-temperature and employed as described below.

(1
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acid was removed by extracting the fabric in -
a centrifuge and the unreacted ‘acid still re--
maining in the fabric was then removed by wash-.
ing the fabric with cold water. The fabric-was

- air-dried after the washing step.

The above air-dried fabric was padded throughl’
an .aqueous ‘solution prepared by diluting resin

' solution A (prepared. as described above) until
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it contained 16%. resin sohds The solution. also”
contained about 0.3% of 2-amino-2-methyl pro-.

. panol phosphate as a catalyst and 1% of sodium.

dodecy! benzene sulfonate as a penetrant. The
pad .pick-up was. adjusted so.that .the fabric
would pick up a weight of solution egual to '75%-:
of .the dry fabric weight (12%  condensation

‘product being thereby deposited on the fabric)..

The fabric was then framed, dried for 5 minutes
at 180° F. and cured for 5 minutes at 300°-F..
Finally, the fabric was given a neutralization:
wash in-a very dilute soap solution containing:
0.25% sodium carbonate, rinsed and then dried.

A linen fabric, which had not been pre-heated

- with formic acid, was treated with melamine-

o
St

formaldehyde condensation ~product - substan-
tially in the same manner as set forth immedi-
ately above. After curmg, this fabrlc ruptured-

~-on-mere bending.
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The solution contained about 549 of substan-

tially unpolymerized or monomeric melamme-
formaldehyde.condensation product.”
A linen fabric was pre-treated for about 16

. hours and at room temperature in an 85% solu~
tion of formic acid. - Approximately 30 parts:of.

85% formic acid were employed for 1-part of
linen fabric, After this treatment excess formic

70

76

The - following table 1ndlcates the relatlve‘ ’
wrinkle resistance, strength and stiffness of .un-.
treated and:the above treated: linen fabries:

erl T Wrinkle - |- g Lo
Linen Fabric Tested Res_istance | “Strength Stif_h:"efs“s o
Unitreated........ L Poor..._..__ Very Good._| Very soft. and
. flexible. ~ -
Treated with mela-
mine-formaldehyde .
condensation . pro- . .
duct only i ... . ' Very Poor-..| Falr_____.__. Stgf’and brit-
. e.
Partially formylated ' L
and then. treated ;.
with - condensation |- . -
product._... “Exccllent Good. ... Very soft’ and
. : . ﬂexxble .
' Emample II

A cotton fabric was pre-treated for 16 hours
at room temperature in a 90% formic acid solu-
tion using about 30- parts of 90% formic acid
solution to 1 part. of cotton fabrie. - Unreacted
formic acid was washed out of the fabric with
water and the fabric wag then padded through
an aqueous solution of melamine-formaldehyde

-resin prepared by diluting resin solution A (pre-

pared -as described in Example I) until it €oh= .
tained -about 15% condensation product. The -
solution  also contained- about 0.25% of .zine
chloride as a. catalyst and about 0.15%: of the,
reaction product of 10 ‘mols of ethylene oxide and-
1 mol ‘of - dodecyl phenol as a penetrant.. The,
pad pick-up was adjusted so as o deposit about
11.6% of condensation product on the dry fabrlc
weight. The resin treated fabric was dried for. .

- 10 minutes at 200° F. and then cured at 310° 1

for 4 minutes. Finally, the fabric was given a
neutralizing wash with 0.01% soab solution con-
taining about 0.6% soda ash and then drled

A cotton fabric ‘treated in the manner de-.
scribed has good wrinkle and crease resistance, is
quite fexible and soft and its tensile strength is
not appreciably lowered as a result of the treat-
ment, that is, it has substantially the same ten=-.
sile strength. as an untreated cotton fabrlc from.i‘i
the same roll. - e
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E:z:ample III

A linen fabric was pre-treated with formic acid
as deseribed in Example I, washed to remove un-
reacted acid and then air dried. The partially
formylated fabric was then padded through an
aqueous solution of urea-formaldehyde conden-
sation product which solution was prepared by
reacting about 1 mol of urea with about 1.5 mols
of formaldehyde, adjusting to pH of 8.5 by the
addition of caustic soda under refluxing condi-
tions for approximately 7 minutes.and then cool-
ing and. diluting the resulting solution until it
cohtained about 16% resin solids. The impreg-
nating solution also contained about 0.3% diam-
monium hydrogen phosphate as a catalyst and
about 0.1% of sodium stearyl benzene sulfonate
as & penetrant. The pad pick-up was adjusted
s0-as to pick up about 13% condensation product
based on the dry fabric weight. The fabric was
framed, dried at 180° F. for about 5 minutes and
~ then cured for 4 minutes at 315° ¥. Finally, the
fabric was given a neutralizing wash in a
0.025% soap- solution containing about 0.25%
soda ‘ash and then dried.

A linen fabric from the same roll was treated
with urea-formaldehyde condensation product
in substantially the same manner, but the fabric
was not treated with forxmc acid prior to the
resin treatment.

The relative wrinkle re51stance, stiffness and
strength of the untreated and the above treated
linen fabries compared quite closely with - the
corresponding fabrics treated as described in
Example I.

The curing catalysts described in the foregoing
examples may be replaced with other curing
catalysts depending upon the particular conden-
sation product employed. For example, latent
curing catalysts such as ammonium chloride,
diammonium hydrogen phosphate, zinc chloride,
ethanol amine hydrochloride and 2-amino-2-
methyl propanol hydrochloride ‘are -employable
with urea-formaldehyde condensation products.
Latent curing catalysts such as zinc chloride, 2-
amino-2-methyl propanol hydrochloride or phos-
phate and ethanol amine hydrochloride and
phosphate are suitable for- curing melamine-
formaldehyde condensation products in the pres-
ence of heat. Strong latent curing catalysts
such as ammonium chloride, diammonium hy-
drogen phosphate, mineral acids and the like
should not be employed with monomeric mela=
mine-formaldehyde condensation products, how-
ever, since premature polymerization of the resin
occurs before thorough impregnation of the tex-
tile materials and the resulting product has a
harsher and stiffer hand than is desirable.

The present invention may be - practiced or
carried out on loose fibers, unwoven yarns or
filaments and other forms of textile materials in
addition to fabrics. Union fabries containing
natural cellulosic yarns or mixtures of natural
and regenerated cellulose yarns with wool or
other protein yarns, cellulose derivative yarns
and the like may also be treated in accordance
with the present invention.

What is claimed is:

1. The method of preparing improved wrinkle
or crease resistant cellulosic textile materials
which comprises treating a natural cellulose tex-
~ tile material with an 80 to 100% formic acid solu-
tion until from 1 to 10% of the hydroxyl groups
of the celiulose are esterified; removing substan-
tially all of the unreacted formic acid from said
material; impregnating said material with an
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aqueous solution comprising a latent curing cata-
lyst and from about 6 to 20% by weight of a
substantially unpolymerized ureaformaldehyde
condensation product; extracting said material to
deposit from about 6 to 16% by weight, based on
the dry material, of said condensation product;
and then insolubilizing said condensation prod-
uct by heating said material at a temperature
between gbout 275 and 350° F.

2. The method according to claim 1, but fur-
ther characterized in that a substantially un-
polymerized melamine-formaldehyde condensa-
tion product is employed instead of a urea-form-
aldehyde condensation product.

3. The method of preparing an improved
wrinkle or crush resistant cellulosic textile ma-
terial which comprises reacting g natural cellu-
lose textile material with an organic esterifying
agent selected from the group consisting of
formic acid, acetic acid, acetic anhydride, pro-
pionic acid and propionic anhydride until from
1 to 10% of the hydroxyl groups of the cellulose
have been reacted with said agent; removing
substantially all of the unreacted agent from said
material; impregnating the resulting material
with an agueous solution comprising a latent
curing catalyst and from about 6 to 20% by
weight of a substantially unpolymerized conden-
sation product selected from the group consisting
of urea-formaldehyde, melamine-formaldehyde,
methylated urea-formaldehyde and methylated
melamine~formaldehyde condensation products
and mixtures thereof; extracting said material to
deposit from about 6 to 16% by weight, based on
the dry material, of said condensation product;
and then insolubilizing said condensation prod-
uct by heating said material at a femperature -
between about 275 and 350° F.

4, The method of preparing improved Wrmkle
or crease resistant cellulosic textile materials
which comprises treating a natural cellulose tex-
tile material with a solution containing from 80
to 160% by weight of formic acid until from 1 to
109% of the hydroxyl groups of the cellulose are
esterified; removing substantially all of the un-
reacted formic acid from said material; impreg-
nating said material with an aqueous solution
comprising a latent -curing catalyst and from
about 6 to 20% by weight of a substantially un-
polymerized condensation product selected from
the group consisting -of urea-formaldehyde,
melamine-formaldehyde, methylated urea-form-
aldehyde and methylated melamine-formalde-
hyde condensation products and mixfures there-
of; extracting said material to deposit from about
8 to 16% by weight, based on the dry material,
of said condensation product; and then insolu-
bilizing said condensation product by heating said
material at a temperature between about 275 and
350° F.

5. A wrinkle and crease resistant cellulosic tex-
tile material consisting of partially esterified nat-
ural cellulose textile fibers selected from the
group consisting of partial formyl, partial acetyl
and partial propionyl esters of natural cellulose, - .
in which from 1 to 10% of the hydroxyl groups
of the natural cellulose have been esterified, im-
pregnated with from about 6 to 16% by weight,
based on the dry material, of an insolubilized con-
densation product selected f{rom the group ccn-
sisting of urea-formaldehyde, melamine-form-
aldehyde, methylated urea-formaidehyde and
methylated melamine-formaldehyde condensa-
tion products and mixtures thereof, said fibers
being characterized by a tensile strength which
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9 .
is substant1ally ‘the same as the untreated nat-
ural cellulose textile ﬁbers from which they were
prepared.

6. A wrinkle and crease resistant cellulosm tex-
tile’ material consisting of partially formylated
natural cellulose textile fibers, in which from 1
to 109% of the cellulose hydroxyl groups have been

formylated, impregnated with from about 6 to . -

~169% by weight, based on the dry material, of an

insolubilized  urea-formaldehyde - condensation

- product, said fibers being characterized by a ten-

sile strength which is substantially the same as
the untreated cellulosic textile fibers from which
they were prepared. -

7. A wrinkle and crease resistant cellulos1c tex-

tile material consisting of partially formylated
native. cellulose textile fibers, in which from 1 to
10% of the cellulose hydroxyl groups have been
formylated, impregnated with from about 6 to
16% by weight, based on the dry material, of an
insolubilized melamine-formaldehyde condensa-
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tion product, said fibers being characterized by a .

tensile strength ‘which is substantially the same
as the untreated cellulosic textlle ﬁbers from
which they were prepared.

8. A wrinkle and crease re51stant cellulosic tex-
tile material consisting of partially formylated

natural cellulose textile fibers, in which from 1 to.-

25

Number

10 :
10% of the cellulose hydroxyl groups have been
formylated, impregnated with -from about 6 to
16% by weight, based on the dry material, of an
insolubilized condensation product selected from
the - group - consisting of urea-formaldehyde,

“melamine-formaldehyde, methylated urea-form-
aldehyde and methylated melamine-formalde-

hyde condensation products-and mixtures there-
of, said fibers being characterized by a tensile
strength which is substantially the same as the
untreated cellulosic textlle fibers from which they
were prepared

RALPH F. NICKERSON.
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