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57 ABSTRACT 

Improvements in producing a bonded non-woven fab 
ric matting where the bonding agent is located in dis 
continuous areas of the matting or is present in differ 
ing and varying proportions in different areas of the 
matting. Such a product is made by substantially uni 
formly impregnating the matting with a heat sensitive 
coagulatable binder latex, non-uniformly heating the 
impregnated matting to the coagulation temperature 
of the latex only in predetermined areas of the matting 
whereby coagulating the binder from the latex only in 
the preselected areas which have been subjected to 
heating to a temperature sufficient to coagulate binder 
from the latex, and then removing that portion of the 
latex from which the binder was not coagulated by the 
non-uniform heating. 

8 Claims, 8 Drawing Figures 
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SPOT-BONDED MATS AND PROCESS FOR THEIR 
MANUFACTURE 

This application is a continuation-in-part of Applica 
tion Ser. No. 848,460, filed Aug. 8, 1969, now aban 
doned. 
This invention relates to non-woven fabrics. It more 

particularly refers to non-woven fabrics which are par 
ticularly useful for synthetic leather or leather-like ap 
plications. 
Non-woven fabrics, as this term is used in the textile 

arts, are mats or bats made up of staple fibers or contin 
uous filaments where the individual fibers or portions 
of the individual filaments are geometrically randomly 
disposed with respect to each other. Such fabrics are 
usually made from a card lap (in the case of staple fi 
bers) which may or may not have been passed through 
a cross lapper and/or a needle loom in order to further 
disorient the fibers with respect to each other. Non 
woven fabrics made up of continuous filaments are 
often made by laying the filaments down on a suitable 
fleece form directly out of the spinnerette in a random 
pattern. The term “non-woven' does not include knit 
ted, netted, crocheted or other fabrics having fibers or 
filaments in a geometrically patterned array, regardless 
of how made. 

In any case, regardless of how the randomlay, non 
woven fabric is made, and regardless of whether such 
fabric is composed of staple fibers or continuous fila 
ments, it is common in this art to bond in some way the 
individual fibers or filament portions together so as to 
increase the dimensional stability of the mat or bat 
product to an extent sufficient to create a fabric having 
physical integrity. Such bonding has been accom 
plished in the past by many varying techniques, includ 
1ng: 

1. providing at least some thermoplastic fibers or fila 
ments in the fabric having a lower melting or soft 
ening point than the remainder of the fibers or fila 
ments and then heating the fabric to an extent suffi 
cient to melt or at least tackify these fibers or fila 
ments and cause them to bond to other fibers and 
for filaments; 

2. uniformly impregnating the non-woven fabric with 
a liquid form bonding agent, either solution or la 
tex, and removing the carrier liquid thereby depos 
iting bonding agent throughout the fabric which ef 
fectively bonds the fibers or filaments together; 

3. spot impregnating the non-woven fabric and pro 
ceeding as in 2); or 

4. providing a plasticizer or other softening agent uni 
formly or spotwise through the non-woven fabric in 
an amount sufficient to cause the fibers or fila 
ments of the fabric to become tacky to an extent 
sufficient to bond them together. 

In all of these techniques the bonding generally takes 
place at the crossing points of the fibers or filaments, 
thereby retaining the textile and sometimes lofty char 
acter of the fabric. 

In the manufacture of non-woven textile fabrics in 
the prior art the uniformly impregnated loose fiber 
mats were dried, in which drying process the binding 
agent collected in the form of lamella or webs mainly 
at the intersections between the fibers or filaments, as 
can clearly be seen in FIG. 4 of U.S. Pat. No. 
2,719,802. The binding agent in this lamella form was 
vulcanized by the action of heat simultaneously with 
the drying of the fabric. The products thus manufac 
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2 
tured, which are commercially available (under the 
name "Vlieseline' in Germany, or “Pellon' in the 
United States) are especially characterized by their 
springiness and elasticity. They are therefore used 
mainly as lining and stiffening materials in clothing. 
From U.S. Pat. No. 2,545,952, it is furthermore 

known to imprint upon an initially loose non-woven 
mat fabric spots of rubbery latex or other binding agent 
having similar properties, such as casein, glue, natural 
resins, etc., making use of a roll engraved with spot de 
pressions for the purpose. The binding agent, which is 
at first imprinted as spots on the surface of the mat, 
then sinks slowly into the interior of the mat so that a 
bonding action is produced also in areas underneath 
the imprinted surface spot of latex. This method, which 
is suitable only in the case of thin matting weighing up 
to about 60g/m, is also known in Germany by the En 
glish term "spot binding.' Also see in this connection 
West German Auslegeschriften Nos. 1,098,903, 
1,099,983, 1,106,285, and 1,062,204. 
The spot-bonded non-woven fabrics known hitherto 

are softer and more water-absorbent than otherwise 
equivalent mats which are uniformly impregnated with 
binding agent. However, their tensile strength is low, as 
might be expected, and therefore they are usually used 
for the manufacture of disposable goods. 

Clearly, it would be desirable to provide non-woven 
textile fabrics which have the water-absorbency char 
acteristics of spot-bonded fabrics and the tensile prop 
erties of uniformly bonded fabrics. It would also be 
more desirable to be able to utilize non-woven fabrics 
having a fiber weight of higher than about 60 grams per 
meter, which is about the highest weight fabric the 
prior art has been able to work with in a spot-bonding 
technique, such as higher fiber weights being for exam 
ple, up to about 1000 grams per meter or even more. 
The objects of this invention are, therefore, to fulfill 

the above-recited desirable conditions. 
In accord with, and fulfilling these objects, one as 

pect of this invention resides in a novel technique of 
bonding a non-woven fabric. According to this inven 
tion, a suitably formed non-woven fabric of staple fi 
bers or of continuous filaments is substantially uni 
formly impregnated with a latex form bonding agent 
which is coagulation sensitive as a function of tempera 
ture. Such so-called heat-sensitive, coagulatable latexes 
are known, and it is perse known to impregnate a non 
woven fabric there with, according to U. S. Pat. No. 
2,719,802. By heat-sensitized bonding agents are 
meant those in which the bonding agent abruptly floc 
culates (coagulates) in the form of tiny spheres or 
beads when a predetermined certain temperature, e.g., 
about 20° to 90°C, preferably 40' to 60°C, is applied. 
This type of heat sensitive bonding agent is commer 
cially available and is a perse well-known product. The 
thus substantially uniformly impregnated non-woven 
fabric is then subjected to a procedure whereby binder 
is caused to deposit only in predetermined locations. 
The impregnated fabric is passed through heating 

means which may be an unheated smooth roller or a 
flat plate on one side and a heated roller on the other 
side which heated roller has protuberances on the sur 
face thereof. The protuberances heat those portions of 
the fabric which they contact or which they approach 
to a greater degree faster than those portions of the fab 
ric which are disposed opposite the areas between the 
protuberances. Therefore, the residence time or con 
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tact time between the impregnated fabric and the 
heated roller protuberances and the temperature of the 
heated roller protuberance can be so adjusted with re 
spect to each other and with respect to the coagulation 
temperature of the latex impregnant that the area of 
coagulation of the binder from the latex can be very 
carefully controlled. It is not necessary to the practice 
of this aspect of this invention that the protuberance 
containing roller be heated in its entirety, although this 
is possible and in many cases may be the most practical 
solution to effecting the localized heating; the roller 
therefore may be constructed in such a manner that 
only the protuberances are heated. The roller may be 
heated by any conventional technique, e.g., electric re 
sistance, steam, heating liquids, direct fired heat or the 
like. Whether the roller acts as a heat exchanger by 
having heating means as an integral part of its construc 
tion or by its being heated away from the fabric and 
then passing the heat on to the fabric is immaterial to 
this aspect of this invention. What is important is only 
that at least the protuberances of the roller means are 
heated to a high enough temperature and are juxta 
posed to the fabric for long enough to cause the binder 
to coagulate in certain preselected areas of the fabric 
but insufficient to cause the binder to coagulate in 
other, adjacent areas of the fabric. 

It should be appreciated that the latex coagulation 
temperature, the roller protuberance temperature and 
the juxtaposition time are all interrelated functions and 
they cannot be individually defined without reference 
to the other. That is, for a given latex having a given co 
agulation temperature, a certain protuberance temper 
ature, a particular juxtaposition time and a given spac 
ing between fabric and protuberance (including zero 
spacing which would define simple contact or even 
negative spacing which would define contact accompa 
nied by pressing of the fabric by the protuberances) are 
required to cause coagulation of bonding agent from 
the latex only in the required predetermined spots or 
areas where it is desired. 
The routineer in the art, given the interrelations ex 

pressed above, and knowing the coagulation tempera 
ture of the latex as well as the area of latex to be coagul 
lated by each protuberance, can easily calculate the re 
quired parameters of spacing, juxtaposition time and 
protuberance temperature sufficient to cause such co 
agulation in such predetermined areas. General operat 
ing parameter ranges are: protuberance temperature 
120° to 420 C, protuberance/fabric juxtaposition time 
0.1 to 3 seconds. It will be appreciated, however, that 
there will be readily found operating parameter combi 
nations suitable for the purposes of this invention 
which are outside the scope of one or more of the 
ranges set forth above. The only critical parameter is 
that the operation be sufficient to cause predetermined 
areas of binder to coagulate while preventing the re 
mainder of the binder from coagulating. 
Another aspect of this invention which will accom 

plish the coagulation of binder in predetermined areas 
of a non-woven fabric while preventing or minimizing 
the coagulation of binder in other areas of the fabric is 
to pass a substantially uniformly impregnated non 
woven fabric through the nip of a pair of roll means 
wherewith the roll means have alternating protuber 
ances thereon, or where one roll has protuberances and 
the other is smooth. As the impregnated non-woven 
fabric passes between the rolls, the action of the alter 
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4. 
nating protuberances exerts a pressure on the fabric 
and on the latex impregnated therein to effectively 
force some or all of the latex into areas between next 
adjacent alternating protuberances. This action effec 
tively localizes the latex impregnant into predeter 
mined areas from which the binder is then coagulated 
by subjecting the thus treated fabric to uniform local 
ized heating as the case may be. If heating sufficient to 
coagulate binder from the heat-sensitive latex is insti 
tuted immediately after treatment by the protuberance 
roli means, the liquid form latex will not have time to 
flow back to a uniform impregnation condition before 
the binder is coagulated therefrom. Thus the binder 
can be coagulated and disposed substantially only in 
those areas where it is desired. It is within the scope of 
this invention to use heated roll means or to provide 
separate heating means following the protuberance roll 
e2S. 

By adjusting the nip pressure of the protuberance roll 
means it is possible to control the proportion of binder 
which will be forced out of those areas impressed by 
the protuberances into the areas between protuber 
ances. By controlling this pressure, all or only part of 
the impregnated binder can be moved as desired. 
Although it is considered to be less desirable, the pro 

tuberances on the pressure-exerting roll can be in mat 
ing configuration as well as alternating configuration. 

In all aspects of this invention, regardless of how the 
latex is moved within the non-woven fabric or how 
spotwise coagulation is accomplished, after coagula 
tion of the binder, the fabric is then treated to remove 
any remaining uncoagulated binder from the fabric. 
This can be accomplished by simply washing the coagul 
lated binder containing latex with water. 

It has been found that the product produced by the 
above-described process is quite unique. This unique 
ness manifests itself in the fact that the final spot 
bonded product does not have a uniform thickness and 
the fact that at least one of the major surfaces of the 
fabric product is profiled, that is, it has hills and valleys 
corresponding to the binder-containing areas and the 
areas of low or no binder concentration. One of the sur 
prising things about the product is that the surface val 
leys do not correspond to those portions of the fabric 
which were juxtaposed to the coagulating protuber 
ances during binder-impregnation and coagulation but 
rather correspond to those portions of the fabric which 
were between these protuberances. 
While not wishing to be bound by any particular the 

ory, it is thought that the valley portions of the spot 
bonded product are the result of a partial collapse of 
the unbonded non-woven fabric structure on washing 
out the uncoagulated binder while the hill portions cor 
respond to the binder-containing portions of the fabric 
because these portions have greater resilience and di 
mensional stability. 
Understanding of this invention will be facilitated by 

reference to the drawing in which: 
FIG. 1 is a schematic side elevation of a uniformly 

impregnated batting being juxtaposed to a protuber 
ance containing heated roller; 
FIG. 2 is an enlargement of the contacting portion of 

the roller and batting of FIG. 1, schematically showing 
collimated coagulation within the batting; 
FIG. 3 is a schematic side elevation of a batting hav 

ing spot-coagulated binder therein as it leaves the coag 
ulation process; 
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FIG. 4 is a schematic side elevation of the spot 
impregnated product after washing; 
FIG. 5 is a schematic side elevation of a uniformly 

impregnated batting being treated with two opposing 
protuberance-containing rollers, and 
FIG. 6 is an enlarged side elevation of the rollers of 

FIG. 5; 
FIGS. 7 and 8 show examples of the surface of mats 

that have been spot-bonded according to the invention. 
Referring now to the drawing, a roller 1, having pro 

tuberances 2 of given predetermined size, configura 
tion and spacing, is rolled over a batting 3 just touching 
the batting, which was previously uniformly impreg 
nated with the heat-sensitized binding agent, using a 
flat plate or table 1a as a base. In this depicted aspect 
of this invention, only the protuberances 2 of the roll 
1 press against the batting 3, as it can be seen in FIG. 
1. As shown in FIG. 2, the heat of the protuberance 2 
is transferred to the batting by radiation and conduc 
tion such that the binding agent which is uniformly dis 
tributed in the batting, coagulates only in those areas 
of the batting where it has been heated by the protuber 
ance to a coagulating temperature, e.g., in the darker 
area shown in FIG. 2. 
The heat radiated into the batting - symbolized by 

arrows in FIG. 2 - is so intense in the juxtaposed area 
of the batting that after about 1 second of contact the 
binding agent coagulates (flocculates) in the areas di 
rectly below the protuberance 2. Heat also radiates into 
the batting from the adjacent areas 4 (recesses) of the 
roll, but the spacing of the recesses from the batting 
and the short contact time are so chosen that the com 
bination is insufficient to heat that portion of the im 
pregnant to a temperature which is sufficiently high to 
cause coagulation (flocculation) of the binder. The 
pressure exerted by the roll 1 on the batting 3 and the 
roll temperature are so chosen to produce the above 
heating and coagulation effect and the effective con 
tact time between the roll and the mat is preferably 
maintained at only about 1 second at both the leading 
and trailing edges of the protuberances. Consequently, 
when the protuberance 2 touches the fabric 3 only the 
binding agent in the area 3a will coagulate, while the 
binding agent in the adjacent areas 4' and 4' will not 
coagulate at all or will coagulate only to a significantly 
lesser extent. This selective coagulation process is re 
peated constantly as the hot roll 1 passes over the uni 
formly impregnated batting. Substantially immediately 
- or as soon as it is sufficiently heated - after the jux 
taposing of protuberance 2 against the batting 3, the 
binding agent directly under the contact surface in the 
batting coagulates, but it does not coagulate in the 
areas immediately adjacent thereto. The cross-section 
of coagulated binder in FIG. 2 has been shown to be 
rectangular. Actually it will probably be more conical, 
or possibly eliptical; however, since the fabric thickness 
is so small the actual cross-section is most difficult to 
determine. 

If the pressure between the roll 1 and the fabric 3 is 
such that the protuberances 2 press into the fabric 3, 
the binding agent latex will be forced out from immedi 
ately below the protuberances into the interstices of the 
fabric disposed between protuberances (see areas 
marked 4' and 4' in FIG. 2). The heated roll will cause 
such displaced latex to coagulate in these areas 4' and 
4' provided the contact time, the temperature and 
pressure of the roll are appropriately adjusted. Thus, 
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6 
since the heat passage from the roll to the latex takes 
longer than the time to displace the latex, short contact 
times and relatively high roll pressure will cause dis 
placement and coagulation to occur sequentially. 

After the passing of the hot roll 1, some of the bind 
ing agent in the batting 3 is in the coagulated state and 
some remains uncoagulated. FIG. 3 is a diagrammatic 
representation of such a batting. It can be seen how 
areas 3a containing coagulated binding agent alternate 
with areas 41a in which the binding agent is present in 
the uncoagulated form. When the binding agent coagul 
lates from a latex, it separates in the form of many small 
spherules, which is the reason why the structure is often 
referred to as a caviar or birdshot structure. It is for this 
reason that the structure of the coagulated binding 
agent is represented by dots in FIG. 3. The un 
coagulated binding agent is represented by lines. After 
the hot roller treatment the coagulated binding agent 
has become fixed, but the uncoagulated binding agent 
can be removed from a batting simply by washing it out 
with water. 
Therefore, if the batting shown in FIG. 3 is immersed 

in running water, only the uncoagulated binding agent 
is washed away from areas 4a, but the coagulated bind 
ing agent will not be washed away from areas 3a. 
The spot-bonded fabric resulting from the washing 

process is represented diagrammatically by FIG. 4. The 
areas 3a containing coagulated binding agent alternate 
with areas 4a, which are substantially free of binding 
agent. Such a fabric is very soft, elastic and air 
permeable. Its water absorbency is remarkably high. It 
is distinguished from the spot-bonded fabrics that have 
previously been known, by its substantially better me 
chanical properties, particularly its tensile strength. It 
is outstandingly suitable for further working into artifi 
cial leathers, household products, clothing, luggage, 
lining materials, surface fabrics, show materials, auto 
mobile roof liners, upholstery, floor coverings, etc. 

It should be noted from considering FIG. 4 that one 
of the major surfaces of the spot-bonded fabric, that is, 
the surface which was juxtaposed to the roller having 
protuberances thereon, does not have a flat profile as 
do uniformly bonded or unbonded fabrics. Rather, it 
has hills 10 and valleys 11 which correspond to the 
bonded and unbonded portions thereof, respectively. 
According to one particular embodiment of the in 

vention shown in FIG. 5, a similar product can be pro 
duced except that the washing step can be dispensed 
with, or at least reduced. In this embodiment the bat 
ting 3, which is first uniformly impregnated with bind 
ing agent, is run between a pair of rolls 5, 6 (see FIG. 
5), both rolls being provided with protuberances 8 and 
9, and 7, respectively. The rolls are rotated synchro 
nously so that in the gap between them a protuberance 
7 of the lower roll 6 will mesh with and be disposed in 
an area between the protuberances 8 and 9 of the 
upper roll 5, as shown in FIG. 6. As the impregnated 
batting 3 passes through the gap between such studded 
rolls, the pressure distribution is, of course, irregular, 
and the binding agent tends to be displaced from the 
high-pressure areas toward the low-pressure areas, that 
is, from the area of smallest gap to the area of largest 
gap. Thus the binder tends to be concentrated in the 
areas between the protuberances 8 and 7 or 7 and 9, 
respectively, while the portion of the fabric directly ad 
jacent each protuberance tends to have little or no 
binder latex left therein. if the roll protuberances are 
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heated as set forth above, substantially all of the im 
pregnated binder will be coagulated but since the 
binder latex has also been displaced, the profile of con 
centration of coagulated binder in the product will also 
generally correspond to that shown in FIG. 4. In this 
embodiment of this invention the final product also has 
a profiled surface. However, in this case the hills, while 
corresponding to the portions of high binder concen 
tration, also correspond to those areas of the impreg 
nated batting which were between the roller protuber 
ances rather than juxtaposed to the roller protuber 
ances as in the embodiment depicted in FIGS. 1 and 2. 

In this embodiment, the roll temperature should be 
kept as low as possible, for it can be seen that the dis 
placement of the binding agent must take place before 
the coagulation begins. If the studded rolls had high 
temperatures, the coagulation might occur before or 
during the displacement of the binder latex. It is essen 
tial to avoid this because, as already stated above once 
the binding agent has coagulated, it is fixed in place, 
and then cannot be removed either by pressure or by 
washing. 

In the embodiment represented in FIGS. 1 and 2, the 
roll 1 can be at a higher temperature than in the em 
bodiment of FIGS. 5 and 6 because the pressure in this 
first embodiment may be substantially less, or even 
non-existent, and hence the heat transfer is not as in 
tense as in the embodiment of FIGS. 5 and 6. The con 
tact pressure and the speed of the revolving roll (the 
contact time) depends upon the pattern of the roll pro 
tuberances and the dimensions of the roll, and on the 
sensitization temperature of the binding agent in the 
mat. The optimum values in each case can, however, be 
determined quite simply by experiment or calculation. 
The minimum temperature of the roll, when considered 
in combination with the roll speed, must, of course, be 
high enough to produce coagulation of the binding 
agent in the areas 3a directly beneath the protuberance 
2 (see FIG. 2). On the other hand, the temperature 
should not be so high as to induce coagulation, at the 
same running speed, in the adjacent areas 4a. 
Whereas in the spot-bonding technique that has been 

practiced hitherto, the binding agent is deposited only 
locally on the surface of the batting in the areas where 
the bonding spots were desired, the new method differs 
from the prior art in that the batting is first impregnated 
quite uniformly as in non-spot-bonding, prior-art fabric 
production methods. This makes it possible to manu 
facture denser mats. It is readily understood that when 
binding agent is printed only on the batting surface, and 
will then be caused to penetrate through the batting 
thickness, only thin mats can be used, since the im 
printed dot of binding agent only slightly penetrates 
into the batting interstices underneath it. Deep pene 
tration - all the way to the back of the mat, if possible 
- is most desired in producing spot-bonded fabrics be 
cause otherwise the fabric structure, which is not too 
strong to begin with, may delaminate. It is for this rea 
son that only thin batts having a weight up to 60 g/m 
have been imprinted by the prior-art spot-bonding 
methods, whereas the process of this invention is capa 
ble of spot-bonding batts having fiber weights of up to 
about 1000 g/m” or more. 
Uniform binder latex impregnations, such as prac 

ticed in the method of the invention, may be accom 
plished according to any of the known procedures (see, 
e.g., NONWOVEN FABRICS, published by Non 
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Woven Associates, P.O. Box 328, Cambridge 39, 1959, 
pp 25-28). These impregnations are substantially inde 
pendent of the thickness of the batting. It is easily possi 
ble to uniformly impregnate batts having a fiber weight 
of 1000 g/m. In these batts, then, the binder can be 
made to coagulate according to the invention at certain 
points through the entire structure, while other areas in 
the final product will then be rendered substantially 
free of binding agent. 
The spot-bonding method according to the invention, 

therefore, is not limited, as is the prior-art spot-bonding 
method, to thin batting. 
The starting batt according to the invention can be 

produced with a card or cross lapper or in any other 
conventional manner. It may be in needed or unnee 
dled form. The filaments may be staple or continuous 
and may be of substantially any conventional fiber ma 
terial. There are no limitations with respect to the com 
position of the fibers or the use of a multiplicity of dif 
ferent fibers and for filaments in the same mat. It can be 
said, therefore, that any desired batting can be spot 
bonded according to the process of the invention. 
The binding agents to be used according to the inven 

tion must, of course, all be coagulatable and in addi 
tion, heat coagulation sensitive, i.e., the binding agent 
present initially in the latex impregnant must be capa 
ble of coagulating as a function of temperature in the 
form of "bird-shot' when a certain temperature is 
reached - usually between 20' and 90° C. 
The invention is of particular value, however, in the 

production of imitation leathers comprising a compos 
ite of a continuous coating of suitable polymeric mate 
rial joined to one major surface of a non-woven fabric. 
There is now often a desire to produce an imitation 
leather the surface of which appears to have folds or 
creases in it, which thus resembles worn ieather which 
has been crumpled. The effect is generally called "wet 
leather.' Attempts have been made to achieve this ef 
fect by applying a suitable coating of a polymer onto a 
non-woven fabric, thereby producing a product having 
a smooth surface; and then crumpling the composite 
product so as to give the desired creases in the surface. 
This product has proven to be somewhat less than satis 
factory because after a short time the creases generally 
disappear and the product regains its smooth surface. 
The spot-bonded or line-bonded non-woven fabrics 

made according to this invention, however, are excep 
tionally well-suited to use in producing such creased 
surfaced “wet leather.' This is achieved by producing 
a spot-bonded non-woven fabric according to the prac 
tice set forth hereinabove so that the first and second 
areas, that is, the binder-containing and binder-free ar 
eas, respectively, are arranged in an irregular pattern 
with at least some of the second areas (i.e., the areas 
having less or no coagulated bonding agent) being in 
the form of elongated irregular streaks. Generally the 
bonded and the bond-free areas are arranged in a pat 
tern resembling that obtained in the surface of leather 
or crumpling the leather. A coating of a suitable poly 
meric material such as polyvinyl chloride, is applied to 
a major surface of this non-woven fabric and adhered 
thereto in the usual way whereby producing a resultant 
imitation leather which has a permanent pattern of 
elongated irregular streaks in it. This product has the 
desired creased effect permanently in its surface. 
Although any non-woven fabric can be used in the 

practice of this invention, the preferred non-woven fab 
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ric is a needled fabric. The fabric preferably is one that 
contains shrinkable fibers and which has been shrunk 
by conventional techniques in order to consolidate it, 
generally after needling. The area of fabric shrinkage 
should be at least 20 percent, and preferably 50 per 
cent or more. The shrunken fabric is then impregnated 
with coagulatable binder in the manner described 
above and the desired distribution of binding agent 
achieved. The desired polymeric coating can then be 
applied on the spot-bonded nonwoven fabric by any 
convenient process. For example, a “counter coat' 
process can be used. In this process a polyurethane or 
other suitable coating material is spread on a carrier 
and the non-woven fabric is then pressed onto the coat 
ing material and the composite so produced subse 
quently stripped from the carrier. This type of coating 
is usually glossy. 

It may be desirable to additionally crumple the lami 
nated product in a conventional mechanical manner so 
as to accentuate the veined effect that is obtained by 
practing this invention. The veined effect is permanent. 
The following is an Example of the invention. 
A fleece consisting of 70 percent of viscose rayon fi 

bers and 30 percent of polyester shrinkable fibers with 
a total fiber weight of 200 g per square meter is pre 
pared, needled and then shrunk by heating in the con 
ventional manner. The shrinkage in area is 45 - 50 
percent. Accordingly, the weight of the fabric after 
shrinking is 440 - 500 g/sq.m. This shrunk fleece is 
then uniformly impregnated with a conventional com 
mercial heat-sensitive colored polyacrylate latex (Per 
bunan N 4 M produced by Farbenfabriken Bayer) to a 
wet pickup of latex of about 150 percent. Impregnation 
is by conventional techniques. The impregnated fleece 
is then passed through the nip of two heated contoured 
rolls having protuberances in the form of irregular lon 
gitudinal lines which resemble veins. The rolls are 
heated externally to about 250°C. 
The impregnated latex is thereby first displaced away 

from the protuberances into the areas between next ad 
jacent protuberances (see FIGS. 5 and 6) in accor 
dance with the pattern thereof and the binder is then 
coagulated in such location by the heating effect of the 
rolls. The temperature of the rolls and the speed of 
travel of the fabric through their nip are selected ap 
propriately to achieve the desired effect. The fabric is 
thereafter passed through a cold water bath and un 
coagulated binder and/or auxiliary agents are washed 
out. After subsequently drying the product, a sheet-like 
structure having the roll pattern on both sides is ob 
tained. 
This product may be split longitudinally if desired, 

for example, on a conventional leather splitting ma 
chine, in order to produce a partially bonded non 
woven fabric having one profiled surface and one 
smooth surface. The upper and lower splits can both 
satisfactorily be used for the next stage in the process, 
just as the unsplit product can so be used. 
The next stage in the process is to apply a coating of 

50 grams per square meter of a conventional polyure 
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thane onto the profiled surface by the counter coat pro 
cess. After curing, the product is subjected to an addi 
tional mechanical creasing and crumpling operation 
and thus attains an irreversible creased effect. This 
product is excellently adapted to use in the manufac 
ture of, for example, purses, handbags, shoes, clothing, 
upholstery and the like. 
What is claimed is: 
1. Process of producing a spot-bonded non-woven 

fabric which comprises: 
A. forming a batting of geometrically randomly dis 
posed filaments or fibers which can be needled and 
which contain shrinkable fibers; 

B. substantially uniformly impregnating such batting 
with a liquid form latex containing a temperature 
sensitive coagulatable binder; 

C. contacting said impregnated batting with a heated 
depth contoured surface means; 

D. heating at least portions of said impregnated bat 
ting to an extent sufficient to coagulate at least a 
portion of said binder from said latex into spherules 
in the interstices of said fabric, wherein the combi 
nation of said steps C and D causes said coagulated 
binder to concentrate in predetermined areas in 
said batting, said binder-containing areas of said 
fabric having a greater thickness than the other 
areas of said fabric, which are vein-like in appear 
ance, 

E. washing out substantially all uncoagulated binder 
from said batting; and 

F. drying said batting. 
2. Process as claimed in claim 1, including passing 

said substantially uniformly impregnated batting 
through the nip of a pair of heated toothed rollers, each 
of which has protuberances which alternate with re 
spect to each other, wherein said protuberances force 
said impregnated latex into the area of said batting be 
tween said protuberances, and coagulating said latex in 
said areas. 

3. Process as claimed in claim 1 wherein said steps C 
& D are carried out simultaneously with a contact time 
of about 1 second at a temperature of about 120° to 
420°C. 

4. Process as claimed in claim 1 including the addi 
tional step of applying a polymeric film form coating 
comprising vinyl chloride or polyurethane to at least 
one surface of said spot bonded non-woven fabric 
which was contacted by said heated depth contoured 
surface means. 

5. Process as claimed in claim 1 including needling 
the batting produced in step A. 

6. Process as claimed in claim 1 including profiling 
both major surfaces of said batting. 

7. Process as claimed in claim 6 including longitudi 
nally splitting said profiled, spot-bonded batting be 
tween the major surfaces thereof. 

8. Process as claimed in claim 7 including applying a 
polymer coating to the profiled surfaces of said split 
batting. 

k. k 
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