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The present invention relates to the coating of 
fabrics and more particularly to a process where 
by the fabrics are coated with isocyanate modi 
?ed polyesters or with mixtures of polyesters 
and diisocyanates. 

It is known to produce polymers by reacting 
polyesters with diisocyanates, which polymers are 
of more or less elastic character depending upon 
the kind of polyester used. as a starting mate 
rial. It is furthermore known to apply mix 
tures of polyesters and diisocyanates to various 
surfaces, hard or soft or even rubber-elastic coat 
ings being obtained depending upon the nature 
of starting material employed. It has also been 
proposed ‘to employ such products for the im 
pregnation of textile materials. 

All attempts to utilize the excellent properties 
of these polymers for the coating of fabrics, for 
instance for the production of rain coats and the 
like, ‘have had no practical result. This is due 
to the fact that the components, viz. the diiso 
cyanate modi?ed polyesters or the polyesters on 
the one hand and the diisocyanates on the other 
can only be distributed on the fabrics in the 
form of their solutions in organic solvents. These 
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solutions penetrate the textiles so farthat they I 
are impregnated throughout and thus lose their 
textile character. It is therefore impossible to 
coat the textiles with the polymers only on one 
side, that is to retain the textile character there 
of on one side, such as is necessary for many 
rubber impregnated articles.‘ 

It is therefore an object of the invention to 
provide a process by which fabrics and other 
textile materials may be coated on one side only 
with a synthetic elastomer._ 
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A.- further object resides in the provision of . 
an improved and single coating procedure, Which 
prevents the thorough undesirable impregnation 
of the fabric. , 
A further object is the provision of new and 

improved coated textile articles having a cover 
ing of a synthetic elastorner on one side thereof, 
while the other side is completely free from such 
covering synthetic material. ‘ 

Still further objects will become apparent as 
the following speci?cation proceeds. 
The objects are accomplished, and the penetra 

tion of the solutions of the starting materials 
named or of the reaction products obtained there 
from into the textiles are avoided,v by pretreat 
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ing the textiles to be coated with water or an “ 
aqueous solution of analipha-tic diamine or ami 
no alcohol, then coating said textiles in the moist 
state with a solution or emulsion of ‘polyesters 
and di-isocyanatesor of their conversion products, 55. 

2 
and finally treating them, if desired, with steam 
or an aqueous gsolution of a diamine. 

If the pretreatment of the fabric to be coated 
is carried out with water, the textile material 
‘should contain about 80-100 per cent of ‘its 
weight of water, in order to prevent the coating 
solution from penetrating through the fabric. 
If instead, of water, an aqueous solution of ali 
phatic diamines, especially ethylene diamine or 
amino alcohols such as diethanolamine, is used, 
a moisture content of 5-10 per cent of the weight 
of the fabric is sufficient and up to about 50 
per cent may conveniently be employed. 
By this pretreatment the undesirably deep 

penetration of the polymer solution into the fab 
ric is avoided, and a rapid condensation of the 
polymer brought about. It is then only necessary 
to remove the excess water and to complete the 
reaction of the diisocyanate with the polyester 
and of the soluble isocyanate modi?ed polyester 
with water or amine. 
As starting materials for the coating of fab 

rics, especially such 'isocyanate modi?ed polyes 
ters are suitable, which are still soluble in or 
ganic solvents. As polyesters, polyesters from 
adipic acid and diethylene glycol and other poly 
glycols are preferred. Furthermore, polyesters 
from adipic acid and 1,2-propylene glycol, thio 
diglycol, quim'te and others may be used. As-acid 
components, other dicarboxylic acids than adipic 
acid such as sebacicv acid, thiodibutyric acid, 
maleic acid'and phthalic acid may be employed. 
Hydroxycarboxylic acids may also be employed 
for the production of the polyester. It is ad 
visable to employ an excess of glycol, which ex 
cess causes the end groups of the polyester to 
consist mainly ‘of hydroxyl groups, while free 
carboxyl groups occur only to a small degree. 
Such polyesters are reacted with organic di 

isocyanates and then contain as reactive groups 
mainly isocyanate groups. For this reaction di 
isocyanates are suitable such as tetramethylene 
diisocyanate, hexamethylene diisocyanate, do 
decamethylene diisocyanate, cyclohexane diiso 
cyanate, dicyclohexylmethane diisocyanate, thio 
dipropyl diisoc-yanate, toluylene diisocyanate and 
others. 

If, instead of 'isocyanate modi?ed polyesters 
combinations of polyesters with diisocyanates are 
employed, which have not yet or only partly re 
acted with each other, polyhydroxy compounds 
with three hydroxyl groups, such as glycerol, 
hexanetriol, trimethylolpropane, etc. may be em 
ployed, ‘besides the dihydroxyl ‘compounds enu 
merated. v > 

'As solvents for the combination of polyesters 
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and diisocyanates or for the isocyanate modi?ed 
polyesters, organic solvents free from hydroxyl 
groups such as benzene, methylglycolacetate, 
ethyl acetate and the like or mixtures of these 
compounds may be employed. Naturally, care 
should be taken that the organic solvent does 
not destroy the ?ber, which would be possible if 
cellulose acetate were employed in the fabric. 
Aqueous emulsions of isocyanate modi?ed poly 
esters may also be used. ‘The liquid coating me 
dium preferably contains at least 50 per cent 
of its weight of the isocyanate modi?ed poly~ 
ester. 
The reaction between the isocyanate groups 

and water or amine may be substantially accel 
erated by adding about 0.1-2 per cent of tertiary 
amines like dimethylaminocyclohexane, dimeth 
ylpiperazine, perhydroethylcarbazole, methyl- or 
butylpyrrolidine or trialliylamines. 
In many cases it is advisable to treat the coated 

fabric, after distributing the solution thereon, 
with the vapor of an aliphatic diamine especially 
ethylene diamine. Thus a rapid cross-linking of 
the polymer on the coated side of the fabric is 
brought about. This aftertreatment may also be 
employed in order to deluster the surface of the 
coating. If the aftertreatment is not carried out, 
in contrast thereto shiny coatings having the 
appearance of lacquers are obtained. Instead of 
using the diamine in vapor form, it is also pos 
sible to employ it in solution for the aftertreat 
merit. 
The coated fabrics of this invention are suit 

able for all purposes for which rubber coated 
fabrics have hitherto been employed, for instance 
for rain coats, oil cloth, water resistant chintz 
and the like. The process is also suitable for the 
production of multilayer fabrics such as are for 
instance employed for automobile tops. In this 
case pretreatment of the fabric as well as the 
aftertreatment necessary for cross-linking is car 
ried out in such a manner, that the fabric is 
soaked in an aqueous solution of ethylenediamine, 
two lengths of fabric are coated on one sideonly, 
the layers united on the coated side, and subse 
quently dried in the heat. By the pretreatment 
with the solution of diamine the penetration of 
the coating solution to the uncoated side of the 
fabric is prevented, while drying in the heat 
results in cross-linking of the isocyanate modi?ed 
polyesters by means or the ethylene diamine and 
water vapour. The isocyanate modi?ed poly 
ester is thus solidi?ed. 
The process also be employed for the coat 

ing of ?laments. V In this case the ?lament is sur 
rounded without being impregnated. Filaments 
of this kind may be used as substitutes for violin 
strings, wicker work etc. 
The present invention is illustrated by the fol 

lowing examples without being restricted thereto: 

Example 1 

Cotton poplin fabric is treated with water on 
the foulard, and dried on a calender until the 
residual moisture is about 80 per cent of the 
fabric weight. The pretreated fabric is then 
coated with a coating mixture consisting of an 
30 per cent solution of an adipic acid diethylene 
glycol polyester having a hydroxyl number of 65 
and an acid number of about 0.1, and 15 per cent 
of the weight of the polyester of toluylene diiso 
cyanate. The fabric is subsequently led through 

va chamber saturated with ethylene diamine 
vapor. This process may be repeated until the 
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4 
coating has the desired thickness. Finally the 
fabric is washed on a jigger with a solution of 
about 10 com. of acetic acid in one liter of water 
and dried. A watertight poplin suitable for the 
production of rain coats is obtained in this man 
ner, which is coated on one side only. 

Example 2 

A fabric of viscose taffeta is treated on a foulard 
with a 10 per cent aqueous solution of ethylene 
diamine and subsequently dried to a residual 
water content of about 30‘ per cent of the fabric 
weight. The fabric thus pretreated is coated on 
one side in a coating machine with a coating mix— 
ture obtained from a '70 per cent solution in ben 
zene of an adipic acid diethyleneglycol polyester 
having an hydroxyl number of 55 and an acid 
number of 1.5, and 11 per cent of the weight of 
the polyester of hexamethylenediisocyanate. The 
fabric is further treated as indicated in Example 1 
and ?nally impregnated with one of the known 
water repelling agents, for instance a para?in 
emulsion of an aluminium salt. In this manner 
a viscose taffeta suitable as rain coat material, 
which is water tight and water repellent, is ob 
tained. 

Example 3 

A taffeta fabric from acetate rayon is ‘treated 
on a foulard with a 5 per cent aqueous solution 
of ethylene diamine and subsequently dried to a 
residual water content of about 10 per cent. The 
mixture employed for coating is obtained by 
reacting 100 ‘parts of an adipic acid diethylene 
glycol polyester having a hydroxyl number of 
33.4 and an acid number of 1.1 with 10.6’ parts of 
l,6-cyclohexanediisocyanate. The coating mix 
ture is employed as an 80 per cent solution in 
benzene. After each coating the coated side of 
the fabric is treated with an aqueous solution of 
ethylenediamine ‘and dried. The fabric is ?rst 
washed with water as indicated in Example 2 
and then treated with an agent imparting water 
repellent properties. In this manner a rain coat 
material is obtained, which is water tight and 
water repellent. 

Example 4 

A cotton'poplin fabric is treated on a foulard 
with a solution containing per liter of water 20 
grams of diethanolamine and 10 grams of hexa 
hydrodimethylaniline as a catalyst. The fabric 
is dried vto a residual moisture content of about 
10 per cent of water. The fabric is then coated 
with the coating mixture as described in Example 
2 and led for a short period through a chamber 
saturated’ with the vapor of ethylenediamine. . 
Finally the fabric is ?nished as indicated in 
Example 2. 

Example 5 

A canvas consisting of cotton and warp linen 
is treated on a foulard with a ten per cent aqueous 
solution of ethylene diamine. Two widths are 
made of the fabric and each of the widths coated 
on a lining machine with an 80 per cent solution 
of a coating ‘mixture of the same composition as 
in Example 2. The Widths are then united with 
their coated sides in suitable manner and dried 
hot under pressure. In this manner a solid ad~ 
hesion of the two widths results. 

Example 6 

A taffeta fabric of cupramrnonia rayon is 
treated on a foulard with a ten per cent aqueous 
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solution of hexamethylene diamine and subse 
quently dried to a residual moisture content of 
about 10 per cent. The pretreated fabric is then 
coated four times, each coating being dried at 
140° C. with a coating of the following composi 

100 parts of the polyester from three mols of 
adipic acid, one mol of hexane trio] and three 
mols of butylene glycol, 

36 parts of toluylene diisocyanate, and 
10 parts of butylacetate. 

Finally the fabric is washed on a jigger with a 
3 per cent acetic acid solution, rinsed, and dried. 
In this manner a fabric coated on one side only 
With a coating having a high luster is obtained. 

Example 7 

A viscose rayon taffeta fabric is treated on a 
foulardwith a ?ve per cent aqueous solution of 
ethylene diamine and then dried to a residual 
moisture content of about 5 per cent. The pre 
treated fabric is coated three times with a coating 
of the following composition, each coating being 
dried at 140° C.: 

100 parts of polyester from three mols of adipic 
acid, two mols of trimethylolpropane and two 
mols of butyleneglycol, 

36 parts of hexanediisocyanate, and 
10 parts of butylacetate. 

The fabric is then coated again and immedi 
ately afterwards led through a chamber saturated 
with ethylene diamine vapor. Finally the fabric 
is washed with a 3 per cent acetic acid solution, 
rinsed, and dried. A fabric coated on one side 
having a delustered appearance is obtained. 

Example 8 

6.5 parts of a condensation product from 
xylene and formaldehyde, said condensation 
product being hydroxyethylated by means of 
ethylene oxide, are dissolved in 12.5 parts of 
water, and 130 parts of the coating composition 
as described in Example 2 are emulsi?ed in this 
solution by gradual addition with stirring. The 
50 per cent emulsion obtained in this manner 
is coated on a cotton taffeta fabric pretreated 
with a 5 per cent aqueous ethylene diamine solu 
tion, and finally aftertreated with ethylene 
diamine vapor. In this manner a fabric is ob 
tained coated on one side and having a rubbery 
hand. 
We claim: 
1. A process of coating textiles which comprises 

impregnating said textiles with an aqueous 
medium of the group consisting of water, an 
aqueous solution of an aliphatic diamine and an 
aqueous solution of an aliphatic amino-alcohol, 
coating the impregnated textiles with a liquid 
medium containing an isocyanate modi?ed poly 
ester that is still soluble in organic solvents and 
whose sole reactive groups are isocyanate groups, 
said aqueous impregnating medium being pres 
ent in said textiles in an amount suf?cient to 
prevent substantial penetration of said liquid 
coating medium therein, and effecting cross-link 
ing of said isocyanate modi?ed polyester by treat 
ing said coated textiles with a cross-linking 
agent. 

2. A process as claimed in claim 1 wherein the 
aqueous impregnating medium is water and. the 
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6 
impregnated textiles are dried to a moisture con 
tent of from about 80 to about 100 per cent be 
fore applying the liquid coating medium. 

3. A process as claimed in claim 1 wherein the 
aqueous impregnating medium is an aqueous 
solution of an aliphatic diamine and the impreg 
nated textiles are dried to a moisture content of 
from about ‘5 to about 50 per cent before apply 
ing the liquid coating medium. 

4. A process as claimed in claim 1 wherein the 
aqueous impregnating medium is an aqueous 
solution of an aliphatic amino alcohol and the 
impregnated textiles are dried to a moisture con 
tent of from about 5 to about 50 per cent before 
applying the liquid coating medium. 

5. A process as claimed in claim 1 wherein the 
coated textiles are treated with the vapor of a 
cross-linking agent of the group consisting of 
water and an aliphatic diamine to effect cross 
linking of the isocyanate modi?ed polyester. 

6. A process of coating textiles which com 
prises impregnating said textiles With an aqueous 
medium of the group consisting of water, an 
aqueous solution of an aliphatic diamine and an 
aqueous solution of an aliphatic amino-alcohol, 
coating the impregnated textiles on one side only 
with a liquid medium containing at least 50 per 
cent of an isocyanate modi?ed polyester that is 
still soluble in organic solvents and whose sole 
reactive groups are isocyanate groups, said aque 
ous impregnating medium being present in said 
textiles in an amount suf?cient to prevent sub 
stantial penetration of said liquid coating 
medium therein, and treating said coated textiles 
with the vapor of a cross-linking agent of the 
group consisting of water and an aliphatic 
diamine to effect cross-linking of the isocyanate 
modi?ed polyester. 

7. A process as claimed in claim 6 wherein the 
liquid coating-medium is a solution of the iso— 
cyanate modi?ed polyester in an hydroxyl-free 
organic solvent. 

8. A process as claimed in claim 6 wherein the 
liquid coating medium is an aqueous emulsion of 
the isocyanate modi?ed polyester. 

9. A process as claimed in claim ‘6 wherein the 
liquid coating medium contains from about 0.1 
per cent to about 2 per cent of a tertiary amine 
calculated on the weight of the isocyanate modi 
?ed polyester. 

10. A process as claimed in claim 6 wherein the 
isocyanate modi?ed polyester is obtained by mix 
ing an adipic acid diethyleneglycol polyester hav 
ing a low acid number with an organic diiso 
cyanate. 
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