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57 ABSTRACT 
A method of producing non-woven, composite fabrics 
where at least two distinct layers of fibers, one of 
highly retractable fibers and the other of non 
retractable fibers, are superposed into a composite 
batt; the batt is pattern-needled from the side of the 
highly retractable fibers, thereby punching portions of 
these fibers through the other fiber layer so that they 
protrude as bristles or loops on the other side; where 
upon the entire opposite surface of the batt is needled 
so that the protruding highly retractable fibers are 
needled back into the batt forming hooks around 
some of the non-retractable fibers in the line regions 
of pattern needling. When this felted batt is now heat 
treated to induce retraction, the hooks of retracting 
fibers in the pattern lines contract and close, while the 
non-retracting fibers in the pattern interstices are lat 
erally compressed and partially raised as a result of 
the overall area shrinkage on the fabric, thereby creat 
ing a three-dimensional boucle-type surface. 

4 Claims, 11 Drawing Figures 
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METHOD OF PRODUCING NON-WOVEN TEXTLE 
FEBER PRODUCTS HAVING A RELEF-LIKE 

STRUCTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to the production of textile 

fiber products having a relief-like structure. More par 
ticularly, it relates to methods of producing non-woven, 
composite fabrics or fiber fleeces with boucle-type 
knobs or ridges on their surface by combining several 
fiber layers in a batt in special needling and retracting 
operations. 

2. Description of the Prior Art 
In the art of producing non-woven fabrics it is known 

to improve the coherence of fiber fleeces by subjecting 
a needle-punched batt of different fibers to a retracting 
operation, whereby the retractable fibers, through their 
shrinking and/or curling, create a mechanical interlock 
between the fibers. There are now commercially avail 
able a variety of retractable synthetic fibers which, at 
a certain temperature determined by their physical 
characteristics, undergo a longitudinal retraction of up 
to 50 percent. Other available fibers are composed of 
two individual filaments which have different longitudi 
nal retraction ratios (so-called hetero-fibers) so that 
the retraction treatment results in a curling or crinkling 
of the fibers. Those retractable fibers are uniformly in 
termingled with other, non-retractable or less retract 
able fibers in a batt of fibers; or separate batts of differ 
ent fibers are superposed on one another and passed 
through a needle loom, where the fibers of the two 
batts are comingled and interlaced. 
Generally, this kind of fiber batt, when subjected to 

a retraction treatment, produces a felt-like fleece with 
a flat surface. It has not been possible in the past to ob 
tain boucle-type knobs or ridges on the product surface 
with any of the known methods of producing non 
woven fabrics. On the other hand, it has already been 
suggested to produce non-woven fabrics in such a way 
that a fiber batt of little-retractable fibers is needled 
through another fiber batt of highly retractable mate 
rial. The shortening of the highly retractable fibers 
causes the punched-through tufts of the other fibers to 
become clamped and retained between the retracted 
fibers, so that the protruding ends of the clamped tufts 
can then be transformed by known procedures (brush 
ing, for example) into a fiber pile. It is not an object of 
the present invention to suggest a method for produc 
ing this kind of surface structure. 
A different surface structure is obtained with another 

prior art method where a soft plastic backing is applied 
to a needled felt batt of retractable fibers. Retraction 
treatment of the needled felt causes the backing to 
wrinkle and to pucker. However, because of its closed 
plastic backing, the end product has unfavorably modi 
fied textile characteristics. 
Further suggestions concern themselves with the 

combination of two fiber webs of unequal retraction 
ratios, using, for example, a highly retractable woven 
fabric and a fiber fleece of little-retractable fibers and 
bonding the two webs together, whereby the adhesive 
is applied selectively with a pattern drum so as to create 
a line pattern along which the webs are held together. 
When this laminate is subjected to the retracting treat 
ment, the shrinkage of the retractable fabric causes the 
non-retracting fiber fleece to fold upwardly between 
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2 
the bond lines. The result are furls or ridge-like folds, 
depending on the bonding pattern. The surface struc 
ture obtained is of the clocque-type, but the end product 
is not a very durable one, because no bond exists be 
tween the upper and lower web layers in the areas be 
tween the bond lines. Furthermore, as it is unavoidable 
in this case that the line pattern of adhesive application 
becomes visible, the optical impression made by the 
product is not a very favorable one. 

Still further prior art methods call for stitching opera 
tions to create particular surface structures and to in 
terlock the layers of the fabric with endless yarns. 
Apart from a considerable increase in the cost of pro 
duction, the products obtained by these methods have 
the disadvantage that any thread breakage during use 
causes their appearance and value to decline drasti 
cally. 

SUMMARY OF THE INVENTION 

The present invention has as its general objective a 
method of producing non-woven textile fabrics with a 
structured, three-dimensional surface by using a suit 
able combination of needle-felting technology and 
fiber retraction technology in such a way that the vari 
ous operations called for do not require either very ex 
pensive production equipment or method steps that 
would slow down the production rate. This problem 
can be solved by resorting to special needle-punching 
operations, whereby fibers with a high retraction ratio 
are interlocked with fibers with a low retraction ratio 
in such a manner and pattern that a subsequent retrac 
tion treatment creates a structured surface on the fab 

C. 

The invention thus suggests a method of producing 
non-woven, textile fabrics of the fiber fleece type with 
boucle-type knobs or ridges on the fabric surface by 
needling together two fiber batts directly or in combi 
nation with a carrier web, whereby the fibers of one 
batt layer have a different retractability than the fibers 
of the other batt layer; the fibers being deposited in the 
composite batt in such a way that the fibers, dispersed 
over the entire surface of each batt layer extend at least 
in part in approximately the same direction; some of 
the fibers of the batt layer of highly retractable fibers 
being needle-punched through the other batt layer in a 
first needling operation using a special pattern of nee 
dles so that the punched-through fibers protrude in the 
form of loops or bristles from the side which faces away 
from the needles and that non-needled spaces of at 
least 3 millimeters width remain between the needled 
areas; the composite batt thus needled together being 
subjected to a second needle-punching operation on 
the entire batt surface from the side on which the fiber 
loops or bristles protrude so that the latter are bent 
over and pushed back into the batt in the manner of 
clinched staples; the composite, inter-locked batt being 
subjected to a retraction treatment which results in a 
shrinkage in web area on the one hand, and a shorten 
ing of the stapleshaped, highly retractable linking fibers 
along the pattern lines of the first needling operation, 
thereby compacting the fabric along these lines and 
forming boucle-type knobs or ridges in the non-needled 
spaces between the pattern lines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further special features and advantages of the inven 
tion will become apparent from the description follow 
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ing below, when taken together with the accompanying 
drawings which illustrate, by way of examples, several 
variations of the method of the invention, represented 
in the various figures as follows: 
FIG. shows, in a schematic representation, a longi 

tudinal, elevational cross-section of a first processing 
unit as part of a first installation capable of performing 
the method of the invention; 
FIGS. 2 to 4 show, in a simplified layout, three differ 

ent patterns for the arrangement of the needles in a 
needle loom, 
FIGS. 5 to 8 show, in somewhat simplified cross 

sections, the results of several of the method steps on 
a fiber batt during the performance of the method; 
FIG. 9 shows, in a schematic representation, a longi 

tudinal elevation of another processing unit which may 
be part of the first installation together with the pro 
cessing unit of FIG. ; 
FIG. 10 shows, in a schematic perspective represen 

tation, a first processing unit as part of a second instal 
lation capable of performing the method of the inven 
tion, and 
FIG. shows, in a similar schematic representation, 

a second processing unit following the processing unit 
of FIG. 0 in the second installation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiment No. 1 - Processing Equipment 
In FIG. 1 is shown an endless movable mesh belt 1 

which is a part of a conventional machine for produc 
ing random-oriented fiber batts. A fiber dispersing de 
vice 2 deposits highly retractable fibers 4 on the mesh 
belt 1 to form loose batt 3. The fiber dispensing device 
2 operates in a known manner according to the turbu 
lene dispersion where the fibes 4, after entering a whirl 
ing drum 5 through its top opening, are whirled around 
and intermingled while they leave the drum through a 
grate 6 above the mesh belt 1 against which they are 
drawn by suction from a suctin chamber 7 arranged un 
derneath the mesh belt 1. The fibers 4 thus deposited 
in the batt 3 are not oriented in any particular way, but 
form a random pattern. 
A second fiber dispersing device 8 similar to device 

2 and arranged behind the latter deposits onto the first 
batt 4 a second stratum of fibers 10 to form an upper 
batt layer 9. The fibers 10 of the upper batt layer, how 
ever, are of a material which is not, or only barely, re 
tractable in the retracting operation which is to be part 
of the present invention. It should be noted that this re 
tractability is relative with respect to the treatment of 
the fibers to which the highly retractable fibers of the 
first batt layer 3 are to be subjected in the subsequent 
retracting operation. Commercially available retract 
able fibers include, for example, fibers of polyvinyl 
chloride (PVC) or polypropylene (PP), whose longitu 
dinal retraction is approximately 36 percent. 
The loosely superposed two-layer batt 3, 9 is then ad 

vanced into a conventional needle loom 12 and Sub 
jected to a first needling operation. In this operation 
some of the fibers 4, i.e., fibers of the highly retractable 
batt layer 3, are punched from below through the upper 
batt layer 9. The needles 13 on the needle carrier plate 
14 theretfore must extend from below against the two 
layer batt 3,9, and the matchingly perforated disc plate 
15 is in this case positioned above the batt 3, 9. 
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4. 
In FIG. 2 is shown schematically an example of a nee 

dle pattern Suitable for the needling operation just de 
scribed. Conventional barbed needles 13 are arranged 
on the needle plate 14 along the lines of a honeycomb 
pattern so as to create distinct needling zones. The 
plate 4 carries enough needles so that each line of a 
unit of the honeycomb pattern is repeated at least once. 
The displacement pitch of the two-layer batt 3.9 past 
the needle plate 14 between needling strokes is so ar 
ranged that subsequent needle penetrations do not ex 
actly match preceding ones but come to be near the lat 
ter. Assuming the longitudinal distance between re 
peating pattern units to be t (see FIG. 2), with t being 
equal to 12 mm, for example, a preferred width of the 
needle pattern in the direction of batt advance would 
be equal to 21, or 24 mm, with the batt 3, 9 advancing 
intermittently after each stroke of the needle loom by 
an amount somewhat less than t, for example by 10 

. 

The needled composite batt 3, 9 obtained after this 
first, patterned needling operation has areas of unnee 
dled fibers between the needled Zones, and these un 
needled areas are important for the later formation of 
the boucle-type texture on the fabric surface. Experi 
ments have shown that these unneedled areas must 
have a certain minimal diameter, below which no 
three-dimensional surface structure is obtained. This 
minimum diameter is determined by the thickness of 
the fibers used and is around 3 mm for commonly used 
fiber materials. Obviously, the pattern in which the 
punching needles 13 are arranged in the needles plate 
14 and the batt advance chosen will determine the 
character and appearance of the three-dimensional sur 
face structure of the finished product. In FIG. 3 and 
FIG. 4 are shown two alternative possibilities of creat 
ing needle patterns on the needle loom 12. The pattern 
of FIG. 4 produces short, parallelly staggered ridges, 
while FIGS. 2 and 3 produce similar results in the form 
of roundish knobs. It should be understood, of course, 
that a great variety of different surface patterns can be 
obtained in this way. 
FIG. 5 shows the results obtained by the first needling 

pass just described. The batt stratum 3 containing the 
fibers of high retractability forms the lower layer of the 
two-layer batt 3,9. For illustration purposes only, the 
highly retractable fibers 4 are here represented by 
heavy lines and the non-retractable fibers 10 are shown 
as thin lines. The barbed needles of the needle loom 
have pulled several of the retractable fibers 4 through 
the upper batt stratum 9 so that they protrude from the 
upper side of the combined batt 17 in the form of either 
fiber loops 16 or fiber bristles 16. The latter are then 
flattened against the surface of the combined batt 17, 
as a result of the further travel of the batt through the 
installation (FIG. 6). The percentage of fibers of the 
batt layer 3 which have thus been needled through the 
upper layer is estimated at about 20 percent. 
The pre-needled batt 17 leaving the first needle loom 

12 advances to a second, conventional needle loom 18, 
where it is subjected to a second needling operation. 
The needle carrier plate 19 of this loom is arranged in 
the usual location, viz. above the batt 17, with the die 
plate 20 below it. The barbed needles 21 thus penetrate 
into the batt 17 from above, i.e., from the side from 
which the fiber bristles 16 protrude. 
The arrangement pattern of the barbed needles 21 on 

the needle plate 19 is the usual random pattern by 
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which a needling effect of even density is obtained. 
This second needling operation causes the previously 
flattened fiber bristles 16 to be pushed back into the 
batt 17 so that the fibers 4 which were needled up 
wardly through the batt in the earlier pattern-needling 
operation take now the form of crimped staples 32, 
each surrounding a bunch of the fibers 10 of the batt 
layer 9. 
The fiber configuration obtained after the second 

and final needling pass is shown schematically in FIG. 
7 as a composite fleece 22. It can now be wound onto 
a loom 23 for storage. 

If one desires to have both needle looms 12 and 18 
in the same upright orientation, with the needles pene 
trating downwardly into the batt, it will be necessary to 
reverse the sequence of fiber deposition on the mesh 
belt i. In this case, the non-retractable fibers 10 are fed 
to the first fiber dispersing device 8. Between the two 
needle looms 12 and 18 it will now be necessary to in 
vert the once-needled two-layer batt 17, before the 
fiber bristles 6 can be needled back into the batt in the 
second needling operation. 

In FIG. 9 is shown schematically a processing station 
24 in which the retraction treatment takes place. The 
boom 23 with the needled fiber felt 22 is placed on one 
end of the retracting station 24. The latter includes 
such known equipment as a heat chamber 25, with sup 
port rollers 26 and a heat source 27 inside the chamber. 
The retraction station includes control means to deter 
mine the shrinkage in overall width of the fabric under 
the influence of the retraction temperature. Separate 
adjustment of the speeds of input and output at the 
input rollers 28 and at the output rollers 29 provides for 
a control of the longitudinal shrinkage of the fabric 22. 
The heat source may be provided in one of several dif 
ferent forms; FIG. 9 indicates schematically a bank of 
radiant heaters 27 as one possibility. A more even tem 
perature distribution is obtained by using instead a re 
circulating heat carrier medium, such as hot air or hot 
water, for example. Steam heat is likewise suitable for 
this purpose. 
The fully retracted finished product 30 is again 

wound onto a boom 31 for storage. 
FIGS. 7 and 8 show in more detail how the retraction 

treatment affects the internal and external configura 
tion of the needle fleece 22 as it becomes the end prod 
uct 30. Both figures are drawn to about the same scale. 
The fibers 4 of the batt layer 3, when heat-treated, pro 
duce an area shrinkage of approximately 30 to 35 per 
cent, which is indicated by a shortening of the initial 
distances 1 (FIG. 7) to s2 (FIG. 8) after retraction. The 
same retraction also causes the twice-needled, staple 
shaped fibers 32 to shorten and to close at 34, thereby 
firmly tying the batt layer 9 to the layer 3 along the 
lines created by the pattern needling operation. The 
area shrinkage resulting from the retraction of the fi 
bers 4 in the layer 3 also causes the non-retractable fi 
bers 10 of the batt layer 9 to be laterally compressed 
so that they loop upwardly to form boucle-type knobs 
or ridges 33 on the upper side of the end product. The 
pinching effect caused by the tying fibers 34 along the 
pattern lines produces a very pronounced three 
dimensional surface structure. It therefore gives the 
fabric improved durability, because its knobs or ridges 
33 are packed very closely. Under use, the surface 
structure remains intact for a long time, so that the lon 
gevity of this kind of fabric is considerably higher than 
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6 
that of similar, structured needle-felt products pro 
duced from the identical fiber materials by prior art 
methods. The densely packed fiber fabrics produced by 
the proposed new method have the additional advan 
tage over prior art products that dust cannot penetrate 
as easily into the fabric. 

In a minor modification of Embodiment No. 1 de 
scribed above, the batt layer 9 containing the non 
retractable fibers 10 is deposited separately on a mesh 
belt and passed through a pre-needling operation in a 
needle loom similar to needle loom 18, whereupon it is 
deposited onto the batt layer 3 with the fiber bristles of 
the pre-needled batt layer 9 extending downwardly into 
layer 3. The remaining method steps are the same as 
those previously described. 
As far as the formation of the earlier-mentioned sur 

face knobs or ridges in the retraction operation is con 
cerned, it was found that optimal results are obtained, 
when the fiber orientation in both batt layers 3 and 9 
is approximately the same. On the other hand, the de 
sired effect is almost non-existant, when the fibers in 
each layer are deposited in parallel alignment, but the 
batt layers are superposed in such a way that the direc 
tions of fiber orientation in the two layers are perpen 
dicular to one another. As a general rule, it can be said 
therefore, that fibers distributed over the entire area of 
each batt layer should at least in part extend in the 
same direction. This condition is always met if one of 
the two batt layers is deposited with a random orienta 
tion of the fibers. This assures that at any one point of 
the batt there will be fibers that have at least a portion 
of their length aligned in parallel with the fibers of the 
other batt layer. 

Example No. 1 - Materials 
The following combination of materials is suitable for 

an example of application of the method of Embodi 
ment No. 1, described earlier. It concerns itself with the 
manufacture of a fabric which may be used as a cover 
fabric for upholstery and as a wall covering material. 

Fiber material of high retractability: PVC fibers, 5.6 
dtex, staple length 60 mm, longitudinal retraction at 
1 10-120°C.: approximately 36 percent (increase in 
cross section approximately 17 percent). 

Fiber material of low retractability: PAC fibers (poly 
acrylonitrile), 8 den., staple length 65 mm. 
The non-retractable PAC-fibers were deposited in a 

random dispersion batt of 100 g/m' unit area weight 
and pre-felted in a needle loom with random needle. 
pattern in 60 penetrations per cm, with a penetration 
depth of 15 mm. 
The retractable PVC fibers were deposited in a ran 

dom dispersion batt of 60 g/m as a first batt layer on 
the mesh belt 1. The pre-felted batt of PAC-fibers was 
then superposed onto the PVC fiber batt as a second 
layer. 
The two-layer batt was then pattern-needled from 

below in the needle loom 12 (FIG. 1), the needle pat 
tern being the honeycomb-type of FIG. 2; penetration 
depth 23 mm. 
The final needling operation in the needle loom 18 

was done from above with 50 penetrations per cm, at 
a depth of 12 mm. The felted batt was finally put 
through a retracting treatment in a steam-heated re 
traction chamber, at a temperature of 110-120°C, ex 
posure time 10 minutes. The shrinkage measured on 
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the end product was approximately 23 percent in the 
longitudinal and in the transverse directions. 

Embodiment No. 2 - Processing Equipment 
As is schematically illustrated in FIG. 10, a web of 5 

thermoplastic synthetic netting 4 is moved over a con 
veyor table 40, where a previously formed, carded fiber 
batt 43 of non-retractable fibers is deposited on the 
netting 41 by means of a transverse ply-laying device 
42. The transverse plies are deposited as several layers 
having an angle of approximately l l to the transverse 
axis of the batt. 
The fiber batt 43 then moves through a needle loom 

44 where it is needle-punched onto the netting web in 
a conventional way. The needle plate 45 of the loom 44. 
has the usual random needle pattern. The thusly pre 
felted batt 46, reinforced by the netting is wound onto 
a boom 47 for storage. 
On a second processing unit shown in FIG. the full 

boom 47 feeds the pre-felted batt 46 to another con 
veyor table 48. The batt 46 is preferably so oriented 
that the bristles of the previous pre-felting operation 
are now on the upper side of the batt 46. Onto this batt 
is now deposited a second batt layer 49 using again a 
transverse ply-laying device 50 in the manner described 
earlier. This upper batt layer 49 consists of highly re 
tractable fibers. In a patterned needle-punching opera 
tion in the needle loom 5 the upper batt layer 49 is 
needled into the combined netting web and lower batt 
layer 46. The needle plate 52 of the loom 51 has again 
a needle pattern along distinct lines, such as the honey 
comb pattern of FIG. 2. The resulting composite batt 
55 is now advanced to another needle loom 53 which 
has a needle plate 54 with the usual random needle pat 
ter, 

In FIG. 11 the second needle loom 53 is shown imme 
diately behind the first needle loom 51 to simplify their 
representation. Such an arrangement is possible, but it 
requires that the needle plate 54 of loom 53 is arranged 
underneath the batt and that the needles penetrate up 
wardly. However, it may be more desirable to use as the 
second needle loom a conventional, downward 
punching loom. In this case it will be necessary to space 
the two needle looms further apart and to invert the 
composite batt on the way from the loom 51 to the 
loom 53. 
The fully felted composite fleece 55 is again wound 

onto a boom 56. It can now be subjected to the retrac 
tion treatment which was described earlier. 

In order to produce heavier fabrics, one may add a 
dispersion adhesive to the lower side of the composite 
fleece 55, i.e., to the side on which the highly retract 
able fiber layer has been added. The dispersion agent 
is later expelled in a first section of the heat chamber, 
while the fleece is heated to the retraction temperature 
in the remaining portion of the heat chamber. Longitu 
dinal and transverse shrinkage are again controlled in 
the earlier-described manner. 
The method of the invention can be extended by fur 

ther processing the composite fleece 55 after the re 
traction treatment in the heat chamber, whereby the 
underside of the fabric is impregnated with a thermo 
plastic fiber bonding agent (hot melt adhesive) or 
whereby an additional layer of material is applied to the 
underside of the fabric. These additional layers are 
preferably cushioning layers of fleece, foam rubber, 
and the like. 
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Example No. 2 - Materials 
In this example of applying Embodiment No. 2 of the 

invention, the end product is one that may be used as 
a floor covering material. The materials to be com 
bined are as follows: 
The fiber batt 43 is of non-retractable polyamide fi 

bers, 20 den., staple length 100 mm, batt weight 600 
g/m. It is needled onto a netting web of polyethylene 
of 180 g/m, using 80 needle penetrations per cm, at 
a penetration depth of 17 mm. 
The second fiber batt 49 is of retractable polypropyl 

ene fibers, longitudinal retraction approximately 32 
percent at 145°C t2°C (data from supplier), 15 den, 
staple length 90 mm. Batt 49 is pattern-needled onto 
the first batt 43 with a needle penetration of 29 mm. 
The composite fiber batt is subjected to a final random 
needling operation at 80 penetrations per cm, with a 
penetration depth of 17 mm. 
The fleece is treated for retraction in a heat chamber 

at ambient temperatures ranging from 35°C to 150°C, 
preferably at 145°C+2°C, using a tentering frame. Lon 
gitudinal shrinkage of the fabric is prevented by pulling 
the fabric from the chamber at the same rate at which 
it is fed into the chamber. The transverse shrinkage ob 
tained is 35 percent. 
At the ambient treatment temperature of 135-150°C 

the material of the thermoplastic synthetic netting 41 
sandwiched between the batt layers becomes soft. The 
retraction of the fibers having caused a plastic defor 
mation of the netting 41, the deformation thus becomes 
permanently set after re-hardening of the netting, giv 
ing the finished product an improved dimensional sta 
bility. 

Other Embodiments and Examples of Material 
Combination 

In a modification of Embodiment No. 1, a retractable 
layer of a woven fabric of retractable fibers or of 
stretched synthetic netting may be sandwiched be 
tween the two fiber layers 3 and 9, and the layers are 
then needled together. This woven fabric or synthetic 
netting also undergoes retraction during the retraction 
treatment. Thus, the netting can replace a portion of 
the expensive retractable fiber material. 

In a minor modification of the Embodiment No. 2 the 
transverse ply-laying device 50 of FIG. 11 deposits a 
random fiber batt of nonretractable PAC-fibers di 
rectly onto the conveyor table 48. A second, similar 
ply-laying device behind device 50 deposits another 
batt layer of non-retractable fibers onto the first layer. 
This second layer will not be exposed at the upper side 
of the end product and its fibers can therefore be of a 
less expensive material. This two-layer batt is then cov 
ered by a carrier web of non-retractable material such 
as foam rubber or a netting web of thermoplastic mate 
rial. The top layer is again a stratum of highly retract 
able PP-fibers. 
The various needling operations are again performed 

in a single passage as illustrated in FIG. 11, the first 
needling operation in loom 51 with the patterned nee 
dle plate 52 and the second needling operation from 
below in loom 53 with a random needle plate 54. 
The needled material is then further processed as de 

scribed under Example No. 2. 
As a further alternative, it is possible to replace the 

batt layer of highly retractable fibers by several layers 
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of superposed split webs. The latter are highly 
stretched, retractable webs of synthetic material which, 
when they are pierced by the needles of the needle 
loom break up into numerous fibrilles. These highly 
stretched fibrilles undergo considerable retraction dur 
ing retraction treatment so that they serve the same 
purpose as the retractable fibers. 
A still further possibility of a retractable batt layer 

consists in using similarly stretched synthetic netting 
webs. These webs can be needlepunched along pattern 
lines, by using a needle loom with a needle beam having 
a single row of needles, the normal barbed needles 
being replaced by spike needles, i.e., needles whose 
point is split in the shape of a “Y.' 
What is claimed is: 
1. A method of producing non-woven, textile fiber 

fabrics with boucle-type knobs or ridges on the fabric 
surface from at least two kinds of fibers of unequal re 
tractability, comprising the steps of: 
superposing in a multi-layer batt at least two distinct 

layers of fibers, the fibers of one outside layer ex 
hibiting a considerably higher longitudinal retrac 
tion than the other fibers of the batt, when all are 
subjected to the same retraction-inducing treat 
ment, 

pattern-needling the multi-layer batt from the side of 
the highly retractable fiber layer with punching 
needles which are aligned to produce a repetitive 
line pattern so that, in the line-regions of needling, 
length portions of the fibers of the highly retract 
able fiber layer are punched transversely through 
the remainder of the batt and protrude from the 
other side thereof as bristles or loops; 

folding the protruding bristles or loops against the 
batt side from which they protrude; 

needling the entire surface of the batt from the side 
of the protruding fibers so as to needle-punch the 
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protruding portions of the highly retractable fibers 
back into the composite batt to form hooks having 
a shape similar to clinched staples; and 

subjecting the composite batt to a retraction treat 
ment, whereby the longitudinal retraction of the 
retractable fibers not only causes the clinched, 
twice-needled, staple-shaped fibers to shorten and 
close upon themselves into tighter hooks, thereby 
compacting the less retractable fibers in the line re 
gions of pattern needling, but also causes an overall 
area shrinkage of the needled batt, resulting in a 
lateral compression and an elevation of the less re 
tractable fibers in the batt areas between the line 
regions of pattern needling so as to give the fabric 
the desired boucle-type, three-dimensional surface. 

2. A method as defined in claim 1, wherein 
in the step of superposing distinct layers of fibers, the 

fibers of the several batt layers are so arranged that 
at any point of the batt width fibers of each layer 
extend at least in part in approximately the same 
direction. 

3. A method as defined in claim 1, wherein 
in the pattern-needling step, the interstices between 
adjacent needled line regions are at least 3 mm in 
diameter. 

4. A method as defined in claim , further comprising 
the steps of 

prior to subjecting the composite batt to a retraction 
treatment, impregnating the backside of the com 
posite batt with a dispersed bonding agent, and 
wherein; 

the step of subjecting the composite batt to a retrac 
tion treatment involves a heat treatment during 
which the dispersion medium of the bonding agent 
is expelled. 
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