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APPARATUS AND PROCESS FOR TANGLING FIBERS 
AND FILAMENTS 

This invention relates to ?laments and ?bers and more 
speci?cally to a novel apparatus and process for tangling ?la 
ments and ?bers. 

It is known in the art that, by subjecting a bundle of 
untwisted ?bers to the action of ?uids, for instance steam or 
air, in nozzles, the ?bers become entangled and a unit is ob 
tained, in which twisting of the ?bers at short intervals of the 
bundle of ?bers is not necessary. The main drawback with the 
nozzles known in the art is that zones of uncontrollable turbu 
lence are continuously formed and the entangling does not 
occur in a reproducible fashion. The result is that the ?xed 
points are formed at irregular intervals. 
The object of this invention is to provide a novel type of 

nozzle which eliminates the disadvantages of the nozzles 
known in the art. Another object is to provide a novel process 
for tangling bundles of ?bers in a simple and economical 
manner, which gives an improved, stronger unit of ?bers. Still 
another object is to provide a novel apparatus and a process 
which are applicable to staple ?bers as well as to continuous 
?laments. 
The crux of this invention resides in the ?nding that entan 

gling of the ?bers and ?laments is conducted in a controllable 
fashion, if the conduit of the nozzle is provided with slots and 
if the ?uid is directed tangentially to the conduit of the ?bers 
or ?laments. By the use of the device in accordance with this 
invention, a portion of the ?bers or ?laments becomes trans 
versely arranged forming a wave which is superimposed upon 
the remainder of the ?bers. 

In accordance with the invention, the ?laments or the bun 
dle of ?bers are led into the nozzle spread out and ?at. As a 
result of the construction of the nozzle, transversal waves are 
formed in the ?uid, and they tilt part of the bundle of ?bers or 
?laments one over the other at well de?ned intervals. 
The invention will now be described more in detail by 

reference to the accompanying drawings, of which 
FIG. 1 is a side view of the nozzle, 
FIG. II is a cross-sectional view, 
FIG. "I represents the number of ?xed points per meter of 

?bers or ?laments which have passed through the nozzle, and 
FIG. IV represents a bundle of tangled ?bers prepared in ac 

cordance with this invention. 
In FIGS. 1 and II, numeral 1 designates the nozzle and nu 

meral 2 designates the conduit of the ?bers. The slots are 
shown at 4 and numeral 5 designates the ?uid inlet into the 
conduit of ?bers or ?laments. The ?uid conventionally is air 
or steam. 

In FIG. IV, numeral 1 designated the bundle of ?bers being 
passed through the nozzle in loose, spreadout form. Numeral 2 
indicates the points at which a part of the ?bers is twisted, 
crosses over the remainder of the ?bers and is deposited at a 
location where no other crossed ?bers are present. FIG. IV 
shows that, at the points where a part of the ?bers crosses over 
the remainder, the entire bundle is obtained in a partially 
wound form because of the portion of the bundle of the ?bers 
which is twisted or crossed over. Numeral 3 in FIG. IV in 
dicates the points where the bundle is partially wound. 
The novelty of the nozzle of this invention is that transversal 

waves are formed in the ?uid. The result of the transversal 
waves is that the ?bers are entangled and that ?xed points are 
obtained at regular intervals. The entire unit of the ?bers is 
considerably improved and is so strong that, at least at the 
points where a part of the ?bers is twisted and crosses over the 
remainder, the bundle of ?bers is irreversibly entangled. Thus, 
by application of the apparatus and process of this invention, 
the bundle of ?bers cannot be opened by mechanical forces, 
that is, the individual ?bers cannot fall apart nor spread out. 
Another substantial advantage of the device and the process 

of this invention is that, even with a small amount of air and at 
low air pressure, 0.1-2 atmospheres, the velocity of the ?bers 
may be very high and still ?xed points are formed at regular in 
tervals with only a small deviation. This is shown in FIG. III. 
These results are achieved because of the transverse wave su 
perimposed upon the main bundle of ?bers. 
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The formation of a transverse wave has been used in the 

preparation of threads with a false twist, but it is new in the 
preparation of entangled ?bers. Although the principle of a 
transverse wave has been known for a long time in the case of 
a false thread, it has never been successfully applied to the 
preparation of entangled ?bers, prior to this invention. 
Manifestly, the reasons are that, not only the formation of the 
transverse wave has been accompanied by disadvantages, but 
also that it has been necessary to overcome technical dif?cul 
ties. The nozzle of this invention represents the ?rst instance 
of a device which permits the formation of transverse waves 
and the entangling of ?bers and ?laments in a satisfactory 
manner. 

For the achievement of the unitary yarn, it is, essential that 
the nozzle be so constructed that the points at which part of 
the bundle of the ?bers is crossed over, are at continuously 
recurring intervals. For this reason, by‘ reference to FIGS. 1 
and II, the nozzle of this invention must be so constructed that 
the conduit of the ?bers shown at 2 is provided with the slots 4 
at de?nite intervals which are shown by the numeral 3. 

the ?uid which enters through the inlet designated by the 
numeral 5 must force upon the edges of the slots so as to cause 
a turbulence. In view of the fact that the turbulence occurs at 
de?nite intervals, a transversal wave is formed which forces 
upon the running ?bers. The result is a bundle of ?bers with'a 
portion of ?bers crossed over the remainder at de?nite inter 
vals. , 

The dimensions of the nozzle of this application should be in 
de?nite relationship to each other for the achievement of 
satisfactory results. The ratio of L, that is, the length of the 
?ber conduit represented by the numeral 2 in FIGS. I and II to 

' the diameter, D, should be between 10:1 and 1:1, and 

35 

40 

45 

50 

55 

60 

65 

75 

preferably between 10:25 and I0: 1.2. The number of the slots 
should be at least 2 and preferably should be equal to 
L/(D+2), in which L and D are the length and the diameter 
respectively, of the ?ber conduit 2 of FIGS. I and II. The width 
of the slots should be at least 0.1D, that is, one-tenth the 
diameter of the ?ber conduit and preferably between 0.2D 
and 0.6D. The depth of the slots 4 in FIGS. I and II should be 
at least 0. l D and preferably between 0.2 and 0.5D. The slots 4 
should be located at equal distance, as shown by the numeral 3 
in FIG. 1 in order to impart stability to the path of the ?bers. 
The width of the slots may be varied from nozzle to nozzle. 

It should be noted that, by varying the width, the zone in 
which a part of the bundle of ?bers crosses over the 
remainder, is somewhat widened. 
The inlet for the ?uid 5 in FIGS. I and II is so arranged that 

the ?uid runs advantageously onto one slot 4, tangentially to 
the diameter of the conduit of the ?bers 2. The ?uid enters the 
nozzle at a point located in the range between two-eighths and 
six-eighths of the length of the conduit of the ?bers, and 
preferably in the middle. 
The following example is described in detail hereinbelow 

‘ for the purpose of further clarification of this invention. 

EXAMPLE 1 

A continuous bundle of ?bers of cellulose secondary 
acetate with about 133 dtex and 60 ?brils was passed through 
the nozzle of this invention with a velocity of 610 meters per 
minute. The nozzle was operated with compressed air at l.l 
atmospheres. The ?bers were under a tension of 0.1 gJdtex. 
The resulting bundle of ?bers was wound in the usual manner. 

FIG. "I shows on the abscissa the number of ?xed points per 
meter of ?bers or ?laments which have passed through the 
nozzle, while the velocity per minute is plotted on the or~ 
dinate. The ?bers prepared according to Example 1, con 
tained l9 ?xed points per meter with a deviation s=2.36 points 
per meter. 
The nozzle used in this experiment had the following dimen 

sions: the length of the conduit for the ?bers was 20 mm. the 
width was 3 mm., the width of the slots was I mm. and the 
depth was 1 mm. The number of the slots was 4 and the width 
of the air inlet was ‘2 mm. 
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The nozzle shown at l in FIG. I was divided in half and con 
tained the conduit for the ?bers in the middle. This division 
into two parts has the advantage of permitting to control easily 
the function of the nozzle and the loading of the nozzle with 
bundles of ?bers. 
What is claimed is: I 
l. A device for entangling ?bers and ?laments which com 

prises inlet means for a ?uid, inlet means for the ?bers or ?la 
ments, and a conduit for the ?bers or ?laments, said conduit 
being provided with at least two annular slots in the direction 
perpendicular to the direction of ?ow of the ?bers and ?la 
ments and means for directing the ?uid tangentially to the 
conduit of the ?bers or ?laments. 

2. The device, according to claim 1 which is a nozzle and 
wherein the number of said slots is equal to the ratio 

Length of the nozzle in mm. 
Diameter of the nozzle in mrn.+2. 

3. The device according to claim 1 which is a nozzle 
wherein staple ?bers are entangled and the ratio of the length 
of the conduit of the ?bers to the diameter is in the range 
between 10:1 and 1:1. 

4. The nozzle according to claim 3 wherein the ratio of the 
length of the conduit of the ?bers to the diameter is in the 
range between 10:25 and 10:12. 

5. The nozzle according to claim 1 wherein the width of the 
slots is at least one-tenth of the diameter of the conduit of the 
?bers or ?laments. ' 

6. The nozzle according to claim 5 wherein the width of the 
slots is between 0.2 and 0.6 the diameter of the conduit of the 
?bers or ?laments. 

7. The nozzle according to claim 1 wherein the depth of the 
slots is at least one-tenth of the diameter of the conduit of the 
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4 
?bers or ?laments. 

8. The nozzle according to claim 7 wherein the depth of the 
slots is between 0.2 and 0.5 the diameter of the conduit of the 
?bers or ?laments. ' 

9. The nozzle according to claim 2 wherein the number of 
the slots is more than 2 and the slots are equidistant. 

10. The nozzle according to claim 3 which is divided in the 
middle along the length thereof. 

11. The device according to claim 1 which is a noule 
wherein the ?uid is introduced in the part between one-fourth 
and three-fourths of the length of the nozzle. 

12. The nozzle according to claim 11 wherein the inlet for 
?uid is in the middle of the nozzle. 

13. A process for entangling ?bers or continuous ?laments 
which comprises subjecting a bundle of ?bers in a loose form 
or continuous ?laments to the action of a ?uid in a con?ned 
zone said ?uid forming a transversal wave whereby a turbu~ 
lence is produced at de?nite intervals, part of the ?bers or ?la 
ments is twisted and crosses over the remainder, and the ?bers 
or the ?laments at the points where part thereof crosses over 
the remainder thereof, are held ?rmly and ?xed points are 
formed at de?nite intervals. 

14. The process according to claim 13 wherein between 0.7 
and 1.5 cubic meters of air per hour is introduced, the air 
being the ?uid to which the bundle of ?bers is subjected to. 

15. The device according to claim 1 wherein ?uid is 
directed tangentially to the conduit of the ?bers onto a plurali 
ty of slots in the same direction. 

16. The device according to claim 1 wherein the ?uid is 
directed tangentially to the conduit of the ?bers onto a plurali 
ty of slots in the opposite direction. 

17. A bundle of entangled ?bers and ?laments prepared by 
the process of claim 13. ~ 

* * * * * 


