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This application relates to the production of filament 
material, and more particularly to the production of 
fabrics from filaments, especially non-woven fabrics. 

This application is a continuation-in-part of application 
Ser. No. 341,489, filed Jan. 27, 1964, and the disclosure 
of the said co-pending application is incorporated herein 
by reference. 

Ser. No. 341,489 discloses a process for spinning of 
filaments which comprises issuing a fused polymer mass 
in the form of filaments from several linear rows of 
spinneret holes of a spinneret head, and directing gas 
streams into impinging and entraining relation with the 
issuing fused polymer filaments to draw them and orient 
polymer molecules in the direction of the filament axis. 
The mass is drawn to reduce the diameter from the di 
ameter of the spinneret hole in the ratio of at least 30:1, 
and the filaments are cooled to a set condition wherein 
the molecular orientation is retained. The filaments are 
maintained in drawn condition during the cooling by gas 
streams directed against the filaments to urge them to the 
drawn condition. In practical application, a multitude of 
linear, parallel filament rows are simultaneously drawn 
while keeping them in parallel arrangements within sepa 
rate air channels, and the drawn and set filaments of the 
different rows are finally collected on a screen or per 
forated roll for the formation of a fleece or mat. 

It has now been found that the process of Ser. No. 
341,489 can advantageously be utilized in the production 
of filaments from polyurethane. If a melt of polyurethane 
which is not cross linked or not completely cross linked 
is utilized in the process, and cross linking is permitted 
to occur during the drawing of the fused polymer issuing 
from the spinneret head, filaments, and in turn fabrics, 
characterized by uniformly high elasticity are obtained. 
Macro diisocyanate polyesters or polyethers containing 
glycols or diamines in an amount desirable for the in 
tended cross linking, can be used. The moisture present 
in the air which is blown along the path of the fused 
polymer can be relied upon to cause the cross linking to 
OCC. 

Apparatus as is disclosed in Ser. No. 341,489 can be 
used in the practice of the instant invention. Thus, appa 
ratus as is shown in Fig. 10 of the drawing of the prior 
application can be used. Accordingly, the apparatus can 
include a plurality of parallel disposed nozzles, each hav 
ing in excess of 100 holes of about 0.4 mm. diameter at 
a spacing of 2 mm., in a straight line. An air slot of 0.3 
mm. width can be provided on each side of each line of 
spinneret holes at a spacing of 0.5 mm. from the line of 
holes. The nozzles can be heated to the temperature of 
the polyurethane melt or to the desired reaction tem 
perature, and air heated to the same temperature can be 
blown through the slots to provide the desired drawing 
of the fused polymer. The air velocity leaving the slots 
is at least five times greater than the velocity of the 
threads issuing from the spinneret holes. The nozzles can 
be spaced about 60 mm. apart. At least about 20 mm. 
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2 
from the nozzles, in the direction of advance of the fused 
polymer, guide passageways are disposed. There is a 
guide passageway for each nozzle made up of a plate dis 
posed above the plurality of filament forms and a plate 
disposed below the filament forms; the spacing of the 
plates is about 50 mm., and the passageway is 600 mm. 
in length (in the direction of travel of the filaments); 
the passageways terminate in the lateral direction about 
10 mm. from the outermost filament form on each side. 
Air can be injected into the passageway through the plates, 
the air being injected from above and below the filaments. 
If desired, the guide passageways can be moved as is 
indicated in Fig. 8 of Ser. No. 341,489, in a rocking 
motion, to impart a corresponding movement to the fila 
ments. The filaments can be collected on a drum or con 
veyor as is disclosed in Ser. No. 341,489. 

If desired, filaments of different composition can be 
combined in a single fleece, using different nozzles for 
the different filament compositions. For example, a fabric 
could be formed of polyurethane and polyamide fibers. 
The fibers when they are deposited on the collecting 

means wherein they are gathered into a fleece, can be 
in such condition that bonding of filaments occurs at fila 
ment crossing points. In this manner a bonded fleece can 
be obtained without the addition of binding agents. Such 
processing finds application where the fibers are all poly 
urethane polymer, and also where the fibers are mixtures 
of filaments of different composition, such as polyurethane 
and polyamide. 
The invention is further described in the following 

examples. 
Example 1 

A granular polymer composition of 100 parts of a con 
densation product of adipic acid ethylene glycol polyester 
and diphenyl methan-4,4'-diiso-cyanate, partially cross 
linked with 30 parts butane-1,4-diol was melted in a 
wormpress at a temperature of 180 C. and supplied at 
a temperature of 200° C. to four spinning pumps. The 
spinning-pumps conveyed the melt to four spinning noz 
zles opening downwardly and heated to 205 C., arranged 
parallel to one another at a distance of 80 mm. apart. 
Each of the spinning-nozzles consisted of a straight line 
of 160 holes of 400u diameter, spaced apart 2 mm. So 
that each of the four longitudinal nozzles had a straight 
row of holes of 320 mm. length. An air slot was positioned 
on both sides of each line of holes. The slots were 3 mm. 
x 340 mm. length, and were spaced .5 mm. from the 
holes. Air heated to 205 C. with a pressure of 0.8 at 
mosphere gauge was supplied to the slots so that from 
both slots a band-shaped air-stream of about 340 mm. 
width issued. From the row of holes, in turn, issued a 
series of still melted polyurethane filaments, which at both 
sides were pulled forward by the band-shaped air streams, 
issuing with a velocity of about 5000 m./min. Therein the 
filaments were drawn from a cross-section of 400p to 
about 30u. Since the filaments were very viscid, and would 
upon touching at once stick together, turbulence formed 
through friction of the adjacent air-layers, had to be ex 
cluded. For this purpose, the thread group of each nozzle, 
together with the band-shaped air currents enveloping it 
was introduced into elongated guide-channels, which were 
spaced 20 mm. from the nozzle bore holes. The air chan 
nels had the following interior-measurements: 50 mm. 
plate distance, 340 mm. width, 600 mm. length. Addi 
tionally, the inner-walls of each air channel were rinsed 
with further cold air-streams, with the aid of two air slots 
of 0.3 mm. slot-height in each wall, disposed at the inlet 
and outlet side. The slots were at an angle of 10, so that 
an air rinsing impinged tangentially to the fiber flying 
direction. The pressure used for the rinse air was 3 at 
mospheres gauge on the slots. Through these measures it 



3,439,085 
3 

was possible to prevent a mutual entangling as well as 
touching of the individual filaments of each group. Since 
each individual nozzle had a channel allotted to it, the 
entangling of the threads of adjacent nozzles was not pos 
sible. The fleece formation took place after the filament 
left the air channels. The fibers and air-streams were Sep 
arated with the aid of a screen through which suction was 
applied. The screen was mounted at a distance of 700 mm. 
from the outlet end of the air-channels. The matting of the 
threads was effected by rocking the channels in phase 
about a pivot axis adjacent the inlet end to move the out 
let end through an arc of 30 mm. The filaments were upon 
impacting on the screen still so viscid, that they became 
bonded together at crossing points and formed a uni 
formly matted fleece of endless polyurethane threads. 

Further cross-linking of the polyurethane molecules 
takes place during formation of the filaments. The water 
vapor present in the air effects this. However, the filament 
can also be spun in water. 

Example 2 
The apparatus of Example 1 was used, but nozzles 1 

and 3 were supplied with the above-described polyure 
thane, and nozzles 2 and 4 were supplied with polycapro 
lactam. The working conditions of the nozzle 2 and 4 
were as follows: nozzle temperature 230 C., air temper 
ature 230 C. The fleece formed contained, in the ratio 
1:1, endless polyurethane and polyamide filaments, bond 
ed together at crossing points. 
Whereas in the examples, moisture in the air is relied 

upon to cause the cross linking which occurs during 
drawing of the filaments, any other known suitable means 
can be relied upon for providing the cross-linking condi 
tions. In general, air at ambient conditions is suitable for 
the purpose. 
What is claimed is: 
1. Process for the production of non-woven elastic 

fabric, which comprises fusing a cross-linkable polyur 
ethane mass; melt-spinning said fused mass into a multi 
plicity of substantially endless filaments; air-drawing said 
substantially endless filaments while maintaining said fila 
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ments in a hot and tacky state, whereby the molecules of 
said filaments are oriented in the direction of the axis 
of said filaments; laying said hot, tacky oriented substan 
tially endless filaments on a supporting surface; cross-link 
ing said substantially endless filaments by means of mois 
ture in said air; and welding said substantially endless 
polyurethane filaments to other such filaments by means 
of its tackiness, wherein said filaments become solid and 
non-tacky after said welding. 

2. Process according to claim 1, wherein simultaneously 
a second polymer of different composition from said 
first-mentioned polymer is drawn into filaments in like 
manner, and the filaments of both polymers are collected 
together to form the fleece. 

3. Process according to claim 1, wherein the filaments 
solidify after collection thereof in crossing relation and 
become bonded together at crossing points during the 
solidification. 

4. Process according to claim 2, wherein the polyur 
ethane filaments solidify after collection of both polymers 
in crossing relation and upon solidification filaments be 
come bonded together at crossing points. 
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