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[5 7 ] ABSTRACT 

A process for making a porous ?ocked fabric by coat 
ing one side of a loosely interlaced substrate with a 
flock binder. The coated side of the substrate is 
?ocked and the binder is allowed to migrate or strike 
through to the opposite side of the substrate. A partic 
ulate material, e.g., ?ock, ground flock, talc, etc., is 
then applied to said opposite side by means of an aux 
iliary substrate and the binder is permanently set by 1,645,858 10/1927 Hayes.. ....117/33 
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METHOD OF MAKING A FLOCKED POROUS AIR 
PERMEABLE FABRIC 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to the ?eld of ?ocked or pile 

type fabrics. More particularly it concerns a fabric car 
rying raised ?bers and having a highly porous structure. 

2. Description of the Prior Art 
Flocked fabrics and methods for preparing such have 

been known to the art for some time. One of the major 
disadvantages with such flocked fabrics is that they 
have found limited use because of their stiff hand and 
relative impermeability to gases. and moisture. 
Such fabrics normally comprise three layers, a back 

ing fabric layer, an adhesive interlayer and a ?ocked 
layer of upstanding ?bers. Because of the nature of the 
adhesive interlayer, i.e., the adhesive used spreads over 
the backing layer in a continuous film, this layer consti 
tutes essentially a gas or moisture impermeable barrier. 
For this reason, ?ocked fabrics have heretofore only 
been used in relatively heavy fabrics in the apparel 
?eld. 

Additionally, attempts to flock shear fabrics, particu 
larly knits, to produce relatively permeable ?ocked 
fabrics have been unsuccessful because of the dimen 
sional instability of such fabrics during the ?ocking 
process. 

SUMMARY OF THE INVENTION 

I have discovered a new type ?ocked fabric and a 

method'for making same, which fabric is relatively po 
rous and light and possesses a very soft velvet-like 
hand. Additionally, I have discovered a method for 
?ocking relatively shear, woven or knitted fabrics, i.e., 
loosely interlaced fabrics, while avoiding the dimen 
sional stability problems normally associated with such 
materials. 
The ?ocked fabric of the present invention is pre 

pared by coating one side of a loosely interlaced sub 
strate with a ?ock binder or adhesive and then applying 
raised ?bers, e.g., flock or pile, to the coated side of 
said substrate. Thereafter, the coated substrate is held 
for a suf?cient time to allow the binder to migrate 
through the substrate to the opposite side thereof. A 
particulate material is then applied to the opposite side 
of the substrate whereby it is secured to the substrate 
by virtue of the migrated binder. Thereafter, the binder 
is permanently set. 
The product obtained comprises a laminate having a 

backing layer of a loosely interlaced fabric which has 
a non-continuous, permeable coating of the binder 
thereon. The binder also permeates through the spaces 
of the backing layer. The laminate possesses a top layer 
of upstanding ?bers, i.e., flock or pile, which is secured 
to the backing layer by the binder. The laminate further 
possesses a bottom layer ofa particulate material which 
is secured to the backing layer by the binder. 
By virtue of the foregoing described process, it will 

be seen that the product obtained does not have a con 
tinuous film or sheet of binder or adhesive thereon. 
However, the binder is suf?ciently dispersed or distrib 
uted on the backing layer such that a relatively uniform 
layer of raised ?bers is adhered thereto. Additionally, 
the fabric remains porous because of the discontinuous 
nature of the adhesive or binder layer. This contributes 
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2 
both to the soft aesthetic hand of the fabric as well as 

the relative permeability thereof. 

DESCRIPTION OF THE DRAWINGS ' 

FIG. 1 is a cross-sectional view of the present inven 
tion. 
FIG. 2 is a schematic diagram of the process of the 

present invention. 
FIG. 3 is a schematic diagram of yet another embodi 

ment of the process of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, the laminate of the present in 
vention is shown generally at 100. It comprises an 
upper layer of raised fibers 102, e.g., a ?ock or pile, see 
cured to a backing layer or substrate of a loosely inter 
laced fabric 104. The raised ?bers 102 are secured to 
the backing layer 104 by an adhesive binder which is 
disposed on the backing 104 in a noncontinuous coat 
ing so as not to interfere with the air and moisture per 
meability of the laminate. It is understood, of course, 
'that there must be suf?cient binder disposed on the 
backing 104 to secure enough raised ?bers to the fabric 
to give the desired density of the covering. 

Additionally, the binder permeates through the back 
ing 104 in order to secure a bottom layer of particulate 
material 106 to the back side of the backing layer 104. 
As used herein, the term ?ock is intended to mean 

short ?bers or ?lamentary material, generally less than 
one-quarter inch in length, although flock of greater 
length is known and can be used. 
The term pile ?bers is generally intended to refer to 

a classi?cation of upstanding ?bers having somewhat 
longer length than ?ock, e.g., one-half to 2 or 3 inches 
in length. However, it is understood that any type of fi 
bers or groups of ?bers which are intended to be dis 
posed in a substantially upright position and attached 
to a backing or support material by use of an adhesive 
binder can be used for the present invention. 
As used herein, the term particulate material is in 

tended to include flock ?bers, ground ?ock or pow 
dered ?bers, or any other type of ?nely provided or 
granulated solid material which could suitably and de 
sirably be secured to the bottom side of the substrate 
by the binder. Typically, for example, talc, sand, pow 
dered rubber, etc., could be used, depending on the 
end use and aesthetic results contemplated. 
Referring now to FIG. 2, the laminate of the present 

invention may be produced by ?rst coating a substrate 
comprised of a loosely interlaced fabric 12 obtained 
from roll 10 with an adhesive binder applied with knife 
14. Alternately, the adhesive may be applied with a 
roll, stipple roller, and other conventional methods well 
known in the art. The textile fabric used as the sub 
strate may be Woven, non-woven, knitted, etc. Prefera 
bly, the fabric should be a relatively loosely interlaced 
material such that strike through of the binder can oc 
cur. Typical examples of such a material would be a 
light weight knitted fabric such as a ninon, nylon tricot, 
batiste, chiffon, chiffonette, and marquisette. Also sin 
gle or double knitted fabrics, including nylon tricot 
ranging in weight from about 12 to 20 yards per pound 
(54 inch width) can be used. 
After application of the flock binder or adhesive, the 

coated substrate is conveyed by conveyor 18 through 
?ocking box 16. Flocking box 16 is a conventional type 
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flocker as is well known in the art. Thus, it can be either 
of the electrostatic or beater bar type. The production 
of ?ocked fabrics by such methods are well known in 
the art (see for example U.S. Pat. No. 3,079,212, incor 
porated herein by reference). 
As will be discussed hereinafter, subsequent to the 

application of the coating and during the travel of the 
substrate through the ?ocking box, a portion of the 
binder migrates through to the opposite side of the fab 
ric substrate. Depending on the nature of the binder, it 
will require a certain amount of time to accomplish this 
migration or strike-through. It is often possible to force 
the binder through the fabric merely by using the coat 
ing knife. Ordinarily, it is a relatively short amount of 
time such that by the time substrate 12 reaches the de~ 
position step as hereinafter described, the strike 
through has been accomplished. It might be necessary, 
in certain instances, to build into the process an addi 
tional lag time, i.e., in addition to the time which it 
takes the substrate to go through ?ocking box 16, in 
order to achieve the strike-through. Whether or not 
this is necessary, as well as the appropriate strike 
through times, are easily determined for any given sub 
strate or adhesive binder. 
After passing through ?ocking box 16, the substrate 

12 is passed over a means for depositing a particulate 
material as de?ned hereinabove to the bottom side 
thereof. As shown in FIG. 2, this means typically may 
comprise a series ofjets 20 for blowing or directing the 
particulate material 21 against the bottom side of sub 
strate 12. A chamber 22 is shown for retrieving any 
particulate material which fails to adhere to the bottom 
side of the substrate. 
After deposition of the particulate material, the sub 

strate is then conveyed through a curing chamber 24 of 
the type normally used in the art. Depending on the na 
ture of the adhesive, curing may be effected by heat or 
by ultra~violet or other ionizing type radiation. There 
after, the substrate is conveyed onto wind up roll 28. 
The flock binder which is used may be any type of 

curable adhesive normally used for ?ocking purposes 
or which is suitable for adhering raised ?bers to a fabric 
substrate. Such adhesives may be foamed or unfoamed 
as is well known in the art. 
Typically, such adhesives are generally classi?ed as 

water base, solvent base, or curable liquid systems. 
Typically, such adhesives are generally classi?ed as 
water base, solvent base adhesives or curable liquid sys 
tems. > 

Water base adhesives consist of a binder, generally 
an emulsion polymer, and a viscosity builder. They may 
also contain plasticizers, thermosetting resins, curing 
catalysts, stabilizers and other additives well known in 
the art. 
The emulsion polymers generally used include 

acrylic, vinyl—acrylic, vinyl, urethane and styrene 
butadiene latexes. In order that the flock be held in a 
desired position until the adhesive is fully cured, it is 
generally necessary to raise the viscosity of the latex to 
about 300 to 300,000 centipoises. The viscosity is dic 
tated by the particular backing being used and the spe 
ci?c adhesive. Thus, for example, in the present inven 
tion, the adhesive must migrate or strike-through the 
porous fabric and contact the particulate material 
which is applied to the back side of the substrate. If the 
adhesive is too viscous, it will not do this. On the other 
hand, if the binder is not suf?ciently viscous, too much 
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4 
strike-through will occur. This, of course, can create 
difficulties with respect to processing as well as unde 
sirable product properties. Generally, adhesives having 
a viscosity in the range from about 10,000 to 500,000 
centipoises is sufficient. 
When a foamed adhesive is to be used, the viscosity 

is generally in the range less than about 3,000 centi 
poises as determined by the Brookfield method with 
spindle No. 6 at 4 rpm. Blow up-ratios for such adhe 
sives are generally in the range from about 1:2 to 1:10, 
and preferably from 1:2 to 1:5. Methods for forming 
adhesives for this use are well known in the art, see for 
example, U.S. Pat. No. 3,607,341, incorporated herein 
by reference. 

Suitable thickeners for use to build viscosity include 
water soluble polymers, such as carboxymethyl cellu 
lose, hydroxyethyl cellulose, polyoxyethylenes and nat 
ural gums as well as alkyl swellable polymers, such as, 
highly carboxylated acrylic emulsion polymers. 

Plasticizers may be added to alter the hand of the ?n 
ishecl goods or to improve the flow and levelling char 
acteristics of the adhesives. Where the primary goal is 
the latter, fugitive plasticizers, such as, the phthalate 
esters may be employed. 
Thermosetting resins such as methylol-melamines, 

ureaformaldehyde condensates or 'phenol formalde 
hyde condensates may be incorporated to improve du 
rability or abrasion resistance of the ?nished goods. 

Catalysts such as oxalic acid diammonium phosphate 
can be used to increase the rate of cure of the adhesive. 
More specialized additives include ultra-violet ab 

sorbers. 
Solvent adhesives include both fully reacted soluble 

polymers, such as, acrylic homo and co-polymers, poly 
esters, polyamides, or polyurethanes and two package 
systems, such as, polyester polyols with diisocyanates 
or isocyanate prepolymers and epoxies with poly 
amines. The polymer or pre-polymer is dissolved in a 
suitable solvent which is preferably low boiling, and 
then thickened to the proper viscosity in a manner simi 
lar to that used for the water-base adhesives. Catalysts, 
cross-linking agents, stabilizers, pigments, or dyes may 
also be incorporated. 
Curable liquid systems include two-part urethanes, 

e.g., a diisocyanate and a polymeric polyol, ?exible 
epoxy systems, e.g., liquid epoxy resins or solutions of 
solid epoxy resins coreacted with polyamides or poly 
amines and dimercaptans and a polyene with a perox 
ide. Also, hot melts can be used, such as, polyethylene 
vinyl acetate copolymer, polyethylene—ethylacrylate 
copolymer, and plasticized polyvinylchloride in the 
form of a plastisol which can be heated to fuse and then 
cured. 
As noted above, the general concept of the present 

invention contemplates the adherence of a bottom 
layer of particulate material to a loosely interlace struc 
ture carrying raised ?bers as a top layer by virtue of the 
migration or strike-through of adhesive through the 
substrate. It is understood, of course, that many meth 
ods for applying the bottom layer of particulate mate 
rial to the substrate having the migrated binder or ad-‘ 
hesive therein will be apparent to the skilled art 
worker. In FIG. 3, a preferred method of such applica 
tion is shown. 
As shown therein, a support sheet 103 obtained from 

roll 101 is coated with a ?rst adhesive binder applied 
with knife 105. Supporting sheet 103 may be any type 
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of sheet material which is suitable for use on a tempo 
rary basis and which is relatively inexpensive inasmuch 
as it usually may only be used once and then disposed 
of. Typically, sheet 103 may be paper, plastic, fabric, 
etc. Other supporting sheets, e.g., a back cloth, a “back 
grey“ as used in roller printing, etc, which are suitable 
for reuse can be used. it is important, however, that 
sheet 103 be capable of withstanding the various ?ock 
ing and heating treatments used in the present process. 
The ?rst adhesive material may be any type of ?ock 

binder known to the art which is suitable for binding 
the ?ock to the supporting sheet on a temporary basis. 
Typically, such a binder material would be an adhesive 
composition or one which possesses minimal adhesive 
properties. Thus, for example, it is possible merely to 
use a wax diluted or dissolved in a suitable solvent such 
that it can be applied in a thin ?lm to the paper. The 
wax merely serves to retain ?ock on the paper in a rela 
tively loose form, but to hold it suf?ciently such that it 
is not blown off in the ?ocking box. Thus, the ?ock 
which is contacted with the paper remains thereon for 
a relatively short time, i.e., until it reaches the second 
?ocking step 122 which will be hereinafter described. 
As used herein, the term uncurableuadhesive compo 

sition means a composition which when subjected to 
the usual curing conditions, e.g., heat, ultra-violet, etc, 
will not permanently set or adhere to the substrate. 
Also, typical of such compositions are low molecular 

weight polyethylene, polystyrene and the like. Addi 
tionally, starched based adhesives, such as, canary dex 
tron and British Gum; gums, such as gum arabic and 
gum tragacanth; water soluble, non-curing polymers, 
such as, the polyvinyl alcohols, particularly hydrolyzed 
polyvinyl acetate, etc.; may be used. Another example 
of such a composition is glycerin and urea. 

It, is also possible, if desired, to use a curable adhesive 
for the supporting sheet. However, this can only be 
used when the laydown of the adhesive is minimal. That 
is to say, only a suf?cient thickness of adhesive is 
placed on the supporting sheet so as to secure a mini 

mum amount of particulate material, as hereinafter de 
scribed, to the sheet. What actually occurs when such 
a curable adhesive is used is that the minimal amount 
of particulate material which is secured to the adhesive, 
itself, serves to further temporarily adhere the particu 
late material which is adjacent to or on top of it. This 
latter particulate material, inasmuch as it is not in ac~ 
tual contact with the adhesive, can be removed from 
the supporting sheet in the manner as hereinafter de 
scribed. 
Typically, a low solids neoprene solution (2-3%), 

low solids acrylic in solvent form, sodium alginate 
thickeners, etc., can be used as the temporary binder. 
After application of the ?rst binder, the coated sup 

porting sheet 103 is conveyed by conveyor 108 through 
?ocking box 107. Flocking box 107 is a conventional 
type ?ocker as is well known in the art. Thus it can be 
either of the electrostatic or beater bar type. 
After exiting ?ocking box 107, the ?ocked paper is 

married to a loosely interlaced fabric 112 such as is de 
scribed above in connection with FIG. 2. 
Fabric 112 is delivered from roll 110 past a position 

ing roll 114 and then passes together with supporting 
sheet 103 through rolls 116. The rolls 116 do not exert 
any substantial pressure on the laminate, but are simply 
suf?ciently close together to maintain the fabric and 
the supporting sheet substantially next to one another. 
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6 
Thereafter, laminate 118 is coated on the fabric side 

with a second ?ock binder by knife 120. It is important 
that the second ?ock binder possess a greater affinity 
for the ?ock than the ?rst ?ock binder. Thus, while it 
is the purpose of the ?rst ?ock binder to merely retain 
the ?ock on the supporting sheet in order to carry it 
through the process, it is the purpose of the second 
?ock binder to be later cured so as to secure the ?ock 

or raised ?bers permanently to the fabric. Additionally, 
as will be seen hereinafter, the ?ock binder applied 
with knife 120 also serves to secure ?ock picked up 
from supporting sheet 103 to the back side of fabric 
112. The second ?ock binder is a curable ?ock adhe 
sive, and is the same material as described herein in 
connection with FIG. 2. 
After being coated with the second ?ock binder, the 

laminate 118 is passed through ?ocking box 122 using 
conveyor 124. Again, this ?ocking step is typical of 
?ocking methods well known to the art. After exiting 
?ocking box 122, at point 126, the supporting sheet 
102 is separated from the ?ocked fabric 128. As 
shown, supporting sheet 103 is then rolled up on roll 
124 for disposal or possible reuse. ' 
During the time that it takes the laminate 118 to 

travel from the point of application of the second ?ock 
binder at knife 120 through ?ocking box 122 to the 
point of separation of the two sheets 126, the second 
?ock binder migrates or strikes-through to the opposite 
side of fabric 112. The bottom side of fabric 112 is, of 
course, in direct contact with the particulate material 
which is on supporting sheet 103. Accordingly, this 
particulate material will be picked up and secured to 
the bottom side of fabric 112 by the migrated binder. 
It is easily within the skill of the operator of the process 
to adjust the travel speeds to assure that sufficient 
strike through occurs during this period to secure the 
desired amount of particulate material onto the bottom 
side of fabric 118. Understandably, the exact time re 
quired depends on a number of factors, e.g., the adhe 
sive binder used, the density of the loosely interlaced 
fabric, etc. 
After the separation of the 2 sheets at point 128, the 

fabric 128 which is now ?ocked or carries raised ?bers 
on the upper side and carries the particulate material 
on the bottom side enters curing box 130. Again, this 
particular curing step can be any type as is well known 
in the art, e.g., heating, ultra-violet, etc. After exiting 
curing box 130, the ?nished sheet is rolled up onto roll 
132. 

If desired, it is not necessary that the supporting sheet 
102 be separated from fabric 128 at point 126, i.e., 
prior to curing step 130. Thus, it is possible, when the 
appropriate adhesive binders are used, i.e., wherein the 
?rst adhesive binder is non-curable, that the laminate 
with the raised ?bers and the particulate material 
thereon can be processed through curing box 130 and 
thereafter the supporting sheet 103 may be separated 
from the fabric layer 128. This latter procedure, i.e., 
separation after curing, is preferred for those second 
binders which are relatively slow drying, e.g., aqueous 
foamed and non-foamed systems. 

It may be further desirable, to insert various ?nishing 
steps or treatment subsequent to curing step 130, e.g., 
scouring, resin, ?nishing, and the like, which processes 
and methods are well known and conventional in the 

art. 
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It should be further understood, that while for pur 
poses of illustration, FIG. 3 has included a ?ocking box 
107 for application of the particulate material, in this 
case flock, to support sheet 103, this particulate mate 
rial may be applied in other ways. 
Thus, for example, if the particulate material is talc, 

sand or some other type of material which is not suit 
ably applied by a ?ocking type method, other means, 
e.g., airjets and the like may be employed. The particu 
lar method of application of the particulate material 
obviously is not critical to the ?nal result of the present 
invention. 
The following examples serve to illustrate the inven 

tion: In the examples, the strike-through of the fabric 
was effected by the mechanical action during the coat 
ing process whereby the binder was squeezed through 
the interstices of the substrate. 

Example 1 

A heavy~weight paper was coated with gum Arabic 
having a viscosity of 80,000 cps and was then ?ocked 
with ground cotton on a beater bar flocking unit. The 
flocked paper was dried at l00°C. for 10 minutes. 
Nylon tricot was placed on top of the ?ocked paper 

and coated with a foamed aqueous—based acrylic. The 
acrylic to air ratio was 1:3 and the wet lay-down was l0 
mil. The coated nylon tricot still in contact with the 
?ocked paper was flocked with a 34 mm rayon ?ock on 
a beater bar ?ocking unit and was then dried for 20 
minutes at 60°C and cured for 15 minutes at 150°C. Fi 
nally, the paper was separated from the nylon sub 
strate. 
The resulting substrate was porous and permeable to 

air and possessed a bottom and top layer of ?ock. 

Example 2 

Rayon challis was coated with a starch paste having 
a viscosity of 200,000 cps to a wet lay-down of 5 mil. 
The coated substrate was ?ocked with ground cotton 
on a beater bar ?ocking unit and dried at 100°C. for 10 
minutes. 
A sample of polyester ninon was placed on top of the 

?ocked nylon substrate in such a way that the ground 
cotton faced the back side of the ninon. The top side 
of the ninon was coated with a high—viscosity, non 
foamed acrylic bonder. The ninon was ?ocked with a 
1 mm rayon ?ock while in contact with the rayon sub 
strate and was then dried for 20 minutes at 60°C and 
cured for 10 minutes at 150°C. Finally, the rayon sub 
strate was separated from the ninon. 
The resulting substrate possessed a top surface com 

prising a 1 mm rayon ?ock and a back surface compris 
ing a ground cotton pile. 

Example 3 

A nylon non-woven was placed on top ofa paper sub 
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8 
strate which was temporarily ?ocked with ground cot 
ton in such a way that the ground cotton on the paper 
contacted the back side of the non-woven. The top side 
of the non-woven was coated with a solvent-based ad 

hesive to a wet lay-down of 5 mil. The coated non 
woven, now bonded to the ?ocked paper, was ?ocked 
with a 1 mm rayon ?ock and was then cured for 5 min 
utes at 150°C. Finally, the paper was separated from 

the non-woven. 

The resulting non-woven possessed a pile on both 
sides. 

Example 4 

A sample of a nylon non-woven was coated with a 
sorbitol solution which was thickened to a viscosity of 
30,000 cps to a wet lay-down of 3 mil. The coated sam 
ple was uniformly covered with talcum powder by 
means of a flour sifter and was then dried for 20 min 

utes at 60°C. 

A sample of nylon tricot was placed on top of the tal 
cumcovered non-woven in such a way that the talcum 
surface faced the back side of the nylon substrate. The 
front side of the nylon was coated with a solvent-based 
adhesive to a wet-lay down of 5 mil and was then 
?ocked with a 34 mm rayon flock on the beater bar 
?ocking unit. The laminate was dried at 60°C. for 20 
minutes. Finally, the non-woven was separated from 
the tricot. 
The resulting substrate possessed a pile on the front 

side and a thin layer of talcum on the back side. 
Variations, can, of course, be made without depart 

ing from the spirit and scope of the invention. 
Having thus described my invention, what l desire to 

secure and claim my Letters Patent is: 
l. A process for making a porous air permeable fab 

ric which comprises: ’ 

a. placing a loosely interlaced substrate on an auxil 
iary substrate on which ?ock ?bers have been tem 
porarily and removably deposited to cover substan~ 
tially the entire surface of the auxiliary substrate; 

b. coating substantially the entire side of the inter 
laced substrate which faces away from the auxiali 
ary substrate with an adhesive binder; 

c. distributing ?ock ?bers over substantially the en 
tire surface of the coating; 

(1. allowing the coating to strike-through the inter 
laced substrate suf?ciently to secure the ?ock ? 
bers on said auxiliary substrate to the side of the in 
terlaced substrate opposite the coated side; 

e. permanently setting the binder; and 
f. separating the ?ocked substrate and the auxiliary 

substrate from each other. 
* * >l< * =l< 
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