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PROCESs oF MAKING PILEFABRIC 
Henry Ewing, Spondon, near Derby, England, as 
signor to Celanese Corporation of America, a 
corporation of Delaware 

Application February il, 1948, Serial No. 7,652 
In Great Britain February 21, 1947 

This invention relates to process of making 
pile fabric. 
The invention provides a method of bonding 

a flock of textile fibres to a base fabric to give 
a pile fabric. According to the process of the 

10 Claims. (C. 117-29) 

invention, the base fabric is first provided with 
a sticky coating of a thermoplastic polymer and 
a mixture of two plasticizers therefor of Substan 
tially different volatilities, the Staple fibre is then 
applied to this coating so as to adhere thereto, 
and by heating the coated fabric to cause pref 
erential evaporation of the more volatile plas 
ticiser, the sticky coating is converted into a 
non-sticky flexible coating. The term 'plasti 
cizer' in this specification means a Substance ca 
pable of incorporation. With the thermoplastic 
polymer to give a composition of greater flex 
ibility, softness and extensibility than the poly 
mer alone, and having a vapour pressure at 100 
C. not greater than 50 mm. of mercury. m 
In making the pile fabrics of the invention, 

the base fabric may be provided with a sticky 
coating of the plasticised thermoplastic polymer 
by application of a solution thereof in a volatile 
solvent, this solvent being evaporated before ap 

The staple-fibre plication of the staple-fibre. 
which is to form the pile may be applied to the 
Surface of the adhesive coating by any Suitable 
method, for example by brushing, sifting or beat 
ing or blowing, and the adhesive may then be 
converted to the flexible, non-sticky form by 
heating the coated fabric under such conditions 
that a major proportion, e. g. 60 to 70 or 80% 
or more of the more volatile plasticiser is lost 
by evaporation without Substantially reducing the 
quantity of less volatile plasticiser. W 
The accompanying drawing shows a pile fabric 

made according to the invention. With portions 
of the pile, the adhesive layer, and the Sealing 
layer removed to show the construction. . 
The following examples illustrate the invents 

tion: 
Eacample 1 

A madapolam fabric is coated with an acetone 
solution of an adhesive of the composition: 50 
parts polyvinyl acetate, 10 parts tricresyl phos 
phate, and 40 parts dimethyl phthalate, the parts 
being by weight. The coating is effected by ex 
truding the composition, on to the travelling 
fabric, excess of the composition being removed 
by a doctor blade positioned between two guide 
bars over which the fabric passes. This arrange 
ment enables the thickness of the coating to be 
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the effect of any slubs or joins in the cloth to be 
Coated. 
The acetone is evaporated from the coating at 

a temperature of 50° C. by passing the coated 
fabric through a festoon drier, means being pro 
Wided for recovery of the acetone vapours. 
To the Sticky Coating is applied a flock of 

regenerated cellulose fibres of fibre-length about 
1 mm. and denier 8 dyed in a bright colour. The 
flock is Sifted on to the travelling fabric and 
distributed by means of a beater, care being taken 
that the beater blade does not come into actual 
Contact With the surface of the adhesive. The 
pile may at this stage, if desired, be set (i. e. 
the fibres may be caused to lie all in one direc 
tion) by brushing, care being taken to avoid 
damaging the Sticky coating by having the brush 
too close. 
The fabric is now Stowed at about 150° C. for 

15-20 minutes. This removes a major propor 
tion (over 60%) of the dimethyl phthalate with 
out Substantially reducing the proportion of tri 
CreSyl phosphate present, so converting the ad 
hesive to the non-sticky, flexible form and firmly 
anchoring the pile. 

Eacample 2 
The process is carried out as in Example 1, 

but before applying the polyvinyl acetate com 
position the fabric is spread with a thin coating 
of 60 parts of polyvinyl chloride and 40 parts 
of tricresyl phosphate: this serves to prevent the 
Subsequently applied polyvinyl acetate composi 
tion from penetrating the fabric. 

Eacample 3 
The process is carried out as in Example 1, 

but using a cellulose acetate Staple-fibre of the 
Same fibre length and denier as the regenerated 
Cellulose fibre of that example. 

Eacample 4 
The proceSS is carried out as in Example 3, 

except for the following differences: 
(1) Glycol diacetate is used instead of dimethyl 

phthalate; 
(2) The staple fibre is blown in a stream of air 

on to the Sticky coating of the fabric; 
(3) Preferential evaporation of the glycol di 

acetate is carried out by air drying at room tem 
perature for 3 days, in the course of which over 
80% of the glycol diacetate is lost. 
Instead of the above specific adhesive compo 

Sitions, other adhesive compositions may be emi 
controlled between narrow limits and minimises. ployed, as for example acetone solutions of poly 
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vinyl acetate, dimethyl phthalate or glycol di 
acetate, and tricresyl phosphate in the propor 
tions of 60 to 90 parts by weight of dimethyl 
phthalate or glycol diacetate and 20 to 30 parts 
by weight of tricresyl phosphate per 100 parts by 
Weight of polyvinyl acetate. 
To facilitate the breaking up of the flock into 

individual fibres during application, the flock 
should be Substantially free from oil. It may, aS 
indicated above, be dyed, and the adhesive may 10 
also be of the same or a different colour, suitable. , 
pigments or dyestuffs being incorporated for this 
purp0Se. 
Instead of polyvinyl acetate other water-in 

Soluble thermoplastic polymers, especially oxy 
gen-containing vinyl polymers and a-Substituted 
acrylic ester polymers, can be used. Examples of 
Such polymers are: polyvinyl acetals (including 
partial acetals, i. e. acetals which retain a pro 
portion of the ester groups present in the poly 
vinyl ester from which they are derived by hy 
drolysis and acetalisation and/or a proportion 
of the hydroxyl groups resulting from the hy 
drolysis) in which the aldehyde component may 
pe, for example, formaldehyde, acetaldehyde, 
propionaldehyde or butyraldehyde; polyacrylic 
esters, for instance polyethyl acrylate, and poly 
n-butyl acrylate; and polymethacrylic esters, e.g. 
polymethyl methacrylate. It is, of course, nec 
essary that the polymer should be capable of be 
ing rendered sticky by the plasticiser mixture. 
io meet this condition the presence of side 
chains or Side-rings in the polymer, as in the 

4. 
attraction between elements or groups in the 
polymer and elements or groups in both of the 
textile materials. From this point of View poly 
mel's which are without any active group, e. g. 
polyisobutylene, are defective. The various Oxy 
gen-containing polymers referred to above, how 
ever, show specific adhesion to cellulose, includ 
ing regenerated cellulose, probably on account of 
hydrogen bonding between hydroxyl hydrogen of 
the cellulose and the ether or carbonyl oxygen of 
the polymer. This is of great advantage in bond 
ing a cellulose pile to a cellulose backing. To a 
less extent this advantage is obtained also when 
either the pile or the base fabric is of a partially 
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compounds specified above, and the absence of . 
Strong inter-molecular forces, is of advantage. 
Thus, polymers having very strong inter-molecul 
ial forces such as polyacrylonitrile, polyvinyl 
idene chloride and poly-tetra-fluor-ethylene are 
unsuitable, and vinyl chloride polymers, if used 
at all, should be of relatively low molecular 
weight and/or contain substantial proportions of 
a co-polymerised monomer giving a less polar 
side-chain, e. g. vinyl acetate or other vinyl ester, 
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or an ester of maleic acid or of acrylic acid, or a - 
vinyl alkyl ketone. Co-polymers of more than 
tWO kinds of unsaturated monomer can be used 
as can mixtureS of two or more compatible poly 
mers. In addition to the capability of being ren 
deled sticky by the plasticiser, a further require 
ment is that the polymer, after evaporation of 
In Ore Wolatile plasticiser, shall give a flexible non 
Sticky coating, and to meet this requirement the 
factor's referred to above as making for stickiness 
in the initial polymer-plasticiser mixture, viz. rel 
atively low molecular weight, low inter-molecular 
forces and the presence of side-groupS adapted 
to space apart the polymer chains, must not be 
unduly predominant. The presence in the poly 
mer molecule of a proportion of groups that in 
crease inter-molecular attraction, in addition to 
a proportion of groupS tending to reduce that 
attraction by Spacing the chains apart, may be 
of advantage not only in achieving the desired 
degree of hardness in the polymer, but also in 
facilitating adhesion to the base fabric and to the 
pile. Polymers of this kind can be made, for ex 
ample, by co-polymerising vinyl acetate with 
butyl acrylate and acrylic acid. Further exam 
ples are acetals containing free hydroxyl and free 
ester groups. Although it is possible to anchor 
the pile by the use of a polymer which is without 
specific adhesion for the material either of the 
pile or of the backing fabric, it is of great advan 
tage for there to be some specific adhesion be 
tween the polymer and these materials, i. e. Some 
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hydrolysed cellulose ester Such as the cellulose 
acetate of commerce. When however one of the 

is a highly 
water-resistant material containing carbonyl 
groups, e.g. ester or amide groups, and the other 
component contains hydroxyl groups, it is pref 
erable to use a polymer containing some hydroxyl 
groups in addition to ester or ether groupS Such 
as the co-polymer of vinyl acetate, butyl acrylate 
and acrylic acid referred to above as the basis of 
the adhesive. Ternary co-polymers of the kind 
last mentioned are capable of wide application 
to a variety of materials, e.g. they are very Suit 
able for bonding natural Silk pile to a cotton 
fabric. One further property Which is desirable 
in the polymer is that it should be soluble in a 
volatile solvent for the piasticisers used. This 
enables the base fabric to be coated from a Solu 
tion of polymer and plasticisers in the volatile 
solvent which can then be evaporated off. 

Instead of dimethyl phthalate, or glycol di 
acetate, there may be used as the more volatile 
plasticiser triethyl phosphate, tributyl phosphate, 
triacetin, triethyl citrate and other plasticisers of 
comparable volatility at temperatures between 
100 and 150° C. Instead of tricresyl phosphate, 
triphenyl phosphate or other plasticiser of com 
parable Wolatility within the specified tempera 
ture range may be used. A convenient criterion 
of the volatility of the plasticisers is given by 
their vapour pressures at the temperature at 
which evaporation of the more volatile plas 
ticiser is effected. At this temperature the vapour 
pressure of the more volatile plasticiser is pref 
erably at least fifty times that of the less volatile 
and may be considerably higher, e.g. one hun 
dred times or more. It is generally preferable, 
with a view to speed, to carry out the evapora 
tion at about 120 to 150° C. and when so doing 
the vapour pressure of the less volatile plasticiser 
at 150° C. Should not be greater than 0.1 mm. of 
mercury, while that of the more volatile plas 
ticiser should be at least 1 mm. at that tempera 
ture. As illustrated, however, in Example 4 
above, by choice of a sufficiently volatile plas 
ticiser such as glycol diacetate, it is possible to 
evaporate the more volatile plasticiser over a 
longer period at a lower temperature, when this 
is more convenient. Naturally the more volatile 
plasticiser must not be so volatile as to be lost 
to a substantial extent in evaporation of the vola 
tile Solvent in which the adhesive composition is 
applied, and on the other hand must be suffi 
ciently volatile to enable a major proportion of 
this plasticiser to be evaporated during a heat 
treatment that can be effected without damaging 
the materials. Both the less volatile and the 
more volatile plasticisers must, of course, be com 
patible with the thermoplastic polymer. Prefer 
ably the more volatile plasticiser has a greater 
SOftening power than the less volatile one. It is 
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of advantage for the plasticiser of lower vola 
tility to be of a relatively high visCOsity, for ex 
ample to have a viscosity not less than about 50 
centistokes at 20° C. The Viscosity of the more 
volatile plasticiser is preferably somewhat lower, 
for example leSS than 20 and preferably less than 
15 centistokes at the same temperature. The 
weight-ratio of the more volatile to the less Wola 
tile plasticiser should be not less than 3:1 and is 
preferably Somewhat higher, e. g. 4:1. 
The base fabric is preferably of Cotton Or re 

generated cellulose. Fabrics of high tenacity re 
generated cellulose fibre such as is obtainable by 
saponification of cellulose acetate fibre which has 
been highly stretched in moist steam, hot water 
or an Organic SWelling agent, for example to give 
a tenacity of 3-6 or more grams per denier, may 
be employed and are of particular advantage 
where lightneSS of Weight is important. Natu 
rally, the volatile Solvent from Solution in which 
the adhesive is applied, must not be a solvent Or 
strong SWelling agent for the material of the base 
fabric. Thus, for example, when a base fabric 
of cellulose acetate is used, acetone cannot be 
used to dissolve the adhesive. A suitable Wolatile 
Solvent when the base fabric is cellulose acetate 
is a mixture of 60 parts by volume of methyl 
ethyl ketone with 40 parts of methyl isobutyl 
ketOne. 
The flock used to provide the pile may, as indi 

cated above, be of regenerated cellulose or cellu 
lose acetate, or may be of other fibres, for exam 
ple cotton, silk, or a water-insoluble fibre-form 
ing derivative of cellulose other than cellulose 
acetate, e.g. cellulose propionate, cellulose butyr 
ate, cellulose acetate-propionate, cellulose ace 
tate-butyrate, cellulose acetate-Stearate, ethyl 
cellulose and benzyl cellulose. Or the flock may 
be of a Synthetic fibre-forming polymer Such aS 
nylon, polyethylene terephthalate, polyvinyl chlo 
ride-acetate, Saran, or a co-polymer of acrylo 
nitrile with Vinyl chloride or methacrylonitrile. 
The invention has been described with par 

ticular reference to the production of pile fabrics. 
The adhesives described above, however, are be 
lieved to be broadly novel. The invention in 
cludes these adhesives and Solutions and the use 
of the adhesives and compositions in the manu 
facture of products other than pile fabrics. The 
adhesives and solutions may, for example, be used 
to form Water-resistant coatings on textile mate 
rials. By the application of the adhesive in Sticky 
form to the fabric followed by stiffening by pref 
erential evaporation of the more Wolatile plaS 
ticiser, a coating can be obtained which is more 
Strongly adherent than Could be obtained by the 
use of the polymer plasticised with the less Wola 
tile plasticiser alone, and which is harder and 
more permanent in respect of its physical proper 
ties than if it contained Substantial proportions 
of the more volatile plasticiser. The adhesives 
and compositions of the invention may be used to 
bond together textile materials of Various kinds, 
especially materials having a basis of cellulose, 
regenerated cellulose or a Water-insoluble cellu 
lose derivative under conditions in which prefer 
ential evaporation of the more. volatile plasticiser 
can be effected. 
AS indicated above, the preferred adhesive is 

a composition. Which comprises a Solution in a 
volatile solvent of an oxygen-containing poly 
vinyl compound or an alpha-Substituted poly 
acrylic ester, together with two plasticisers, One 
having a Vapour pressure at least fifty times that 
of the other, the weight-ratio of the more volar 
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6 
tile to the less volatile plasticiser being at least 
3:1. The best results have been obtained when 
the polymer is polyvinyl acetate, the leSS volatile 
plasticiser is tricresyl phosphate, and the more 
volatile plasticiser is dimethylphthalate (for high 
temperature evaporation) or glycol diacetate (for 
lower temperature evaporation). 

Having described my invention, what I desire 
to Secure by Letters Patent, is: 

1. Process for the production of a pile fabric 
by bonding staple fibres to a base fabric, which 
comprises applying to said base fabric a sticky 
coating substantially free from Volatile Solvent 
and comprising a water-insoluble thermoplastic 
polyvinyl resinous material and two plasticizers 
for the polyvinyl resinous material, One plas 
ticizer having a vapor pressure not greater than 
0.1 mm. of mercury at 150° C., and the second 
plasticizer having a vapor pressure of about 5 
mm. of mercury to about 10 mm. of mercury at 
said temperature, the weight ratio of the Second 
plasticizer to the first plasticizer being at least 
3:1, feeding the staple fibre onto said sticky coat 
ing, and converting Said coating into a non 
Sticky flexible coating by heating the coated 
fabric to a temperature between 100 and 150° C. 
for a, period of time sufficient to drive off at least 
60% of the Second plasticizer without Substan 
tially reducing the quantity of the first plas 
ticizer. 

2. Process for the production of a pile fabric 
by bonding staple fibres to a base fabric, which 
comprises applying to said base fabric a, sticky 
coating substantially free from Wolatile Solvent 
and comprising polyvinyl acetate and two plas 
ticizers for the polyvinyl acetate, one plasticizer 
having a Vapor pressure not greater than 0.1 mm. 
of mercury at 150° C., and the second plasticizer 
having a Vapor pressure of about 5 mm. Of ner 
cury to about 10 mm. of mercury at Said ten 
perature, the weight ratio of the Second plasti 
cizer to the first plasticizer being at least 3:1, 
feeding the staple fibre onto said sticky coating, 
and converting said coating into a non-sticky 
flexible coating by heating the Coated fabric to a 
temperature between 100 and 150° C. for a period 
of time Sufficient to drive off at least 60% of the 
second plasticizer without substantially reducing 
the quantity of the first plasticizer. 

3. Process for the production of a pile fabric 
by bonding Staple fibres to a base fabric, which 
comprises applying to said base fabric a sticky 
coating Substantially free from volatile solvent 
and comprising a polyvinyl acetal and two plas 
ticizers for the polyvinyl acetal, one plasticizer 
having a vapor pressure not greater than 0.1 mm. 
of mercury at 150° C., and the second plasticizer 
having a vapor pressure of about 5 min. of mer 
cury to about 10 mm. of mercury at Said ten 
perature, the Weight ratio of the Second plasia 
ticizer to the first plasticizer being at least 3:1, 
feeding the Staple fibre onto said sticky coating, 
and converting Said coating into a non-Sticky 
flexible coating by heating the coated fabric to a 
temperature between 100 and 150° C. for a period 
of time Sufficient to drive off at least 60% of the 
second plasticizer without substantially reducing 
the quantity of the first plasticizer. 

4. Process for the production of a pile fabric 
by bonding staple fibres to a base fabric, which 
comprises applying to Said base fabric a sticky 
coating Substantially free from Wolatile Solvent 
:and comprising a Water-insoluble thermoplastic 
polyvinyl resinous material, dimethyl phthalate 
and tricresyl phosphate in the Weight ratio of at 
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least 3:1, feeding the staple fibre onto said Sticky 
coating, and converting Said coating into a non 
Sticky flexible coating by heating the coated 
fabric to a temperature between 100 and 150° C. 
for a period of time sufficient to drive off at least 
60% of the dinnethyl phthalate without Substan 
tially reducing the quantity of tricreSyl phOS 
phate. 

5. Process for the production of a pile fabric 
by bonding staple fibres to a base fabric, which 
comprises applying to said base fabric a Sticky 
coating substantially free from volatile solvent 
and comprising a water-insoluble thermoplastic 
polyvinyl resinous material, glycol diacetate and 
tricresyl phosphate in the weight ratio of at least 
3:1, feeding the staple fibre onto said sticky coat 
ing, and converting said coating into a non-Sticky 
flexible coating by heating the coated fabric to a 
temperature between 100 and 150° C. for a period 
of time Sufficient to drive off at least 60% of the 
glycol diacetate Without Substantially reducing 
the quantity of tricresyl phosphate. 

6. Process for the production of a pile fabric 
by bonding staple fibres to a base fabric, which 
comprises applying to Said base fabric a Sticky 
coating substantially free from volatile Solvent 
and comprising polyvinyl acetate, dinnethyl 
phthalate and tricresyl phosphate in the weight 
ratio of at least 3:1, feeding the staple fibre onto 
Said sticky coating, and converting Said coating 
into a non-sticky flexible coating by heating the 
coated fabric to a temperature between 100 and 
150° C. for a period of time sufficient to drive off 
at least 60% of the dimethyl phthalate without 
Substantially reducing the quantity of tricresyl 
phosphate. 

7. Process for the production of a pile fabric 
by bonding staple fibres to a base fabric, which 
comprises applying to Said base fabric a Sticky 
coating substantially free from volatile solvent 
and comprising polyvinyl acetate, glycol diacetate 
and tricresyl phosphate in the weight ratio of at 
least 3:1, feeding the staple fibre onto said sticky 
coating, and converting Said coating into a non 
Sticky flexible coating by heating the coated 
fabric to a temperature between 100 and 150° C. 
for a period of time Sufficient to drive off at least 
60% of the glycol diacetate without substantially 
reducing the quantity of tricresyl phosphate. 

8. Process for the production of a pile fabric 
by bonding textile staple fibres to a base fabric, 
which comprises first applying on Said base fabric 
a layer of plasticized polyvinyl chloride, then 
Superimposing on said layer a sticky coating sub 
stantially free from volatile solvent, and compris 
ing a water-insoluble thermoplastic polyvinyl 
resinous material and two plasticizers for said 
polyvinyl resinous material, one plasticizer hav 
ing a vapor pressure not greater than 0.1 mm. of 
mercury at 150° C., and the second plasticizer 
having a vapor pressure of about 5 mm. of mer 
cury to about 10 mm. of mercury at Said tempera 
ture, the Weight ratio of the Second plasticizer to 
the first plasticizer being at least 3:1, feeding the 
Staple fibre onto. said Sticky coating, and convert 
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ing said coating into a non-sticky flexible coating 
by heating the coated fabric to a temperature 
between 100 and 150° C. for a period of time suffi 
cient to drive off at least 60% of the second plas 
ticizer without substantially reducing the quan 
tity of the first plasticizer. 

9. Process for the production of a pile fabric 
by bonding textile staple fibers to a base fabric 
which comprises coating a cotton fabric with an 
acetone solution of polyvinyl acetate, dimethyl 
phthalate and tricresyl phosphate in the propor 
tions of 60 to 90 parts by weight of dimethyl 
phthalate and 20 to 30 parts by weight of tri 
cresyl phosphate per 100 parts by weight of poly 
vinyl acetate, evaporating off the acetone at a 
temperature not greater than about 50° C., ap 
plying a flock of staple fibres to the sticky coated 
fabric to produce the desired pile, and heating 
the fabric at a temperature of 120° C. to 150° C. 
for a period of time sufficient to drive off at least 
60% of the dimethyl phthalate and to Convert 
the sticky coating into a flexible non-sticky layer 
without substantially reducing the quantity of 
tricresyl phosphate. 

10. Process for the production of a pile fabric 
by bonding textile staple fibres to a base fabric 
which comprises coating a cotton fabric with an 
acetone Solution of polyvinyl acetate, glycol di 
acetate and tricresyl phosphate in the propor 
tions of 60 to 90 parts by weight of glycol di 
acetate and 20 to 30 parts by weight of tricresyl 
phosphate per 100 parts by weight of polyvinyl 
acetate, evaporating off the acetone at a temper 
ature not greater than about 50° C., applying a 
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flock of stapie fibres to the sticky coated fabric 
to produce the desired pile, and heating the 
fabric at a temperature of 120 to 150° C. for a 
period of time sufficient to drive off at least 60% 
of the glycol diacetate and to convert the Sticky 
coating into a flexible non-sticky layer without 
substantially reducing the quantity of tricresyl 
phosphate. 

HENRY EWING. 
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