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[ 5 7] ABSTRACT 

Simultaneous production of a large number of winding 
packages of ?laments of ?at, round or pro?led cross 
section by apparatus including extrusion devices, at 
least one cooling device, guide means, after-treatment 
devices (stretching, heating, etc.) and winding 
devices. 

8 Claims, 4 Drawing Figures 
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SIMULTANEOUS PRODUCTION OF PLURALITY 
OF'FILAMENT WINDING PACKAGES 

INTRODUCT ION 

In the production of pro?led ?laments in bundles by 
the extrusion process, hitherto it was the general prac 
tice to proceed from foils. The thermoplastic material 
to be processed, for example a polyamide, a polyester, 
polyethylene or polypropylene, is melted in the ex 
truder. Then it is, directly or by means of a metering 
pump, fed to the extrusion nozzle. Thereafter, whether - 
as a cohesive foil or groups of more or less cohesive in 
dividual structures, the ?laments are stretched in com 
mon. Finally, after completion of longitudinal splitting 
into ?laments, the latter are wound individually or in 
bundles. Such installations are already described, for 
example, in German Pat. Nos. 667,234 and 746,593; 
British Pat. No. 1,035,657, French Pat. No. 1,395,472, 
and Belgian Pat. No. 643,850. The disadvantage of 
such a manner of operation lies primarily in reoccurQ 
ring production disruptions. For example, in the case of 
a so-called thread break or a lapping in the stretching 
assembly, there are considerable time losses caused by 
resetting or by stopping of the whole installation. 
There, furthermore, there is the drawback that this 
process is carried out only with considerable expendi 
ture in machinery and space requirement to separate 
completely the extruded foils or groups of cohesive in 
dividual structures into individual ?laments and then to 
supply them individually to the further treatment or 
after-treatment, for example, twisting, crimping, or the 
like. 

Correspondingly, there exists a general need to 
reduce the production time losses for such pro?le 
strand bundles of a polyamide, a polyester, 
polyethylene or polypropylene and the like and to im 
prove the economy of the process, especiallyjn the 
production of binding tapes, cords and pro?le threads 
for technical and textile purposes and the like. 

THE INVENTION 
In order to satisfy these needs, the invention provides 

an annular or beam-type spinning apparatus having a 
plurality of spinning nozzles, as well as metering 
devices therefor, a cooling device or shaft for the extru 
sions, and also extrusion-de?ection devices with the 
best possible space utilization for the large number of 
individual extrusions obtained from a melt. The after 
treatment devices, such as guide rollers, draw-off 
mechanisms, heating devices, stretching mechanisms 
and winding devices are arranged contiguous to the 
devices serving for the extrusion of those structures. 
Each is allocated to certain, de?nite profile strands or 
bundles of pro?le strands. 

In such a system it is possible with use of air cooling 
to achieve an especially compact type of construction, 
particularly if the cooling shaft is made so short that in 
it there occurs merely a solidi?cation of the pro?le 
strands sufficient for the further treatment. Depending 
on the running speed of the strands, the shaft receives 
then only a length of 0.5 to 2 m. Directly at the 
discharge end of the shaft there is arranged there a 
moistening device for the pro?le strands, which pro 
vides for the ?nal cooling and simultaneous prepara 
tion of the ribbon-type structures. 
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2 
' In certain cases it ‘can be advantageous that all the 

pro?le strands generated in such an installation have an 
equal running time between their respective extrusions 
and their respective stretchings in the installation, inde 
pendently of the distance between extrusion nozzle and 
stretching device. It is proposed, therefore, that 
between the parts which are allocated to all or at least 
to a large number of strands, and the subsequent parts, 
running times be provided by such dimensioning that 
the length of all the running paths is approximately 
equal regardless of the arrangement and the relative 
places of the after-treatment devices. These running 
time intervals are advantageously formed by cor 
responding de?ection devices, over which the pro?le 
strands are conducted in respective loops wherein, the 
nearer the after-treatment devices are to the units com 
mon to all the pro?le strands, the greater length is the 
loop. 
The proposed single-stage installations make it ex~ 

pedient, for example, in the production of tying yarns, 
cords, thread or ?ber bundles, to include still further 
devices, for example, twisting devices, texturizing 
devices or the like in the installation. This saves still 
another working operation in the production of strand 
form or ribbon-type structures. It has proved especially 
advantageous to arrange after the stretching 
mechanisms in each case a twist-winding device, 
preferably a ring-twist winding device. In a correspond 
ing manner it can be advantageous to arrange on outlet 
side of the stretching mechanisms a texturizing device, 
for example, curling mechanisms consisting of two gear 
wheels, a false-twist device or the like. Further, it is 
contemplated to arrange the texturizing device, not 
after the last stretching roller, but between the two 
delivery mechanisms which together form the 
stretching mechanism. Finally, it has proved favorable 
if the extrusion installation for the generation of bicom 
ponent pro?les has two extruders fed with different 
thermoplastic materials. With such an installation it is 
possible to produce bicomponent pro?le strands, 
known in themselves, in which the generating of a 
crimping or curling effect is achieved directly, for ex 
ample, by a corresponding selection of the com 
ponents. 

DESCRIPTIONS OF THE DRAWINGS 

The invention is explained in detail in the following 
with the aid of the appended drawing. 

FIG. 1 is a schematic view of an installation accord 
ing to the invention for the production of a large 
number of individually stretched monocomponent 
pro?le strands; 

FIG.‘ 2 is a schematic view of an installation cor 
responding to FIG. 1, in which, for the curling of the in 
dividually stretched pro?le strands, there is provided a 
gear wheel curling mechanism; 

FIG. 3 represents a schematic view of an installation 
according to the invention, in which at the outlet side 
of the individual stretching mechanisms there is pro 
vided in each case a twist winding device; and 

FIG. 4 is a schematic view of an alternative form of 
cooling shaft. 
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THE ILLUSTRATED EMBODIMENTS 

In FIG. 1 there is represented, ?rst of all, an extruder 
1, which serves for the melting of the thermoplastic to 
be extruded. The plastic is fed to the extruder via the 
?lling funnel 2, and leaves it in a molten and possibly 
also degassed state through the discharge unit 3. The 
discharge unit 3 is connected by a melt line 4 withone 
or more conveyance and metering pumps 5. Depending 
on the performance capacity of the extruder, it is possi 
ble to supply with one machine several pumps, so that 
the formation of the melt line 4 and the number of 
branches will differ from case to case. i 

The conveyance and metering pumps 5 can in each 
case be connected over a special melt line 6 with the 
beam-type or annular nozzle unit 7. As a rule, however, 
the pumps will be joined with the unit 7 allocated in 
each case into one structural unit, so that the melt line 
6 does not appear externally. 

In the unit 7 there are arranged several nozzles in ar 
bitrary arrangement, for example, in several rows next 
to one another. The nozzles are supplied as uniformly 
as possible with melt, so that from them there emerge 
numerous individual extrusion pro?les 8, 8a, 8b, 8c, 
etc. They are conducted through as short as possible a 
cooling shaft 9. The cooling shaft 9 consists in the sim 
plest case of two parallel walls which have between 
them the extrusion melt paths. On one side of the shaft 
thus formed there is an air feed device 10, which can be 
connected, for example, over a duct 11 with a blower 
(not represented). in this manner there is generated in 
the cooling shaft 9 an air stream which runs obliquely 
or approximately perpendicularly to the direction of 
travel of the pro?le strands. It withdraws from'the still 
liquid or plastic pro?le strands such an amount of heat 
that they solidify sufficiently. By “sufficiently solidi 
fied” there is meant here such a cooling that the strands 
no longer are in a thermoplastic state, even though they 
have not as yet been cooled to room temperature. 
Through this measure the cooling shaft 9 can in actual 
fact be kept very short, whereby the installation is of 
substantially lesser height than heretofore used. Im 
mediately below the shaft there is arranged a moisten 
ing device 12, through which the pro?le strands 8 are 
conducted in common and in which there is withdrawn 
their residual heat by contact with the ?nishing ?uid. 
Here they also are rendered supple for the subsequent 
further treatment. The moistening device 12 consists, 
in a known manner, of a roller or shaft 13, which, for 
example, can be made of dull-chromed steel or of sin 
tered ceramic material. The roller 13 can be set in slow 
rotation by a mechanism not represented. It rotates 
with its lower part in a liquid trough 14, in which there 
is situated the moistening and ?nishing ?uid. In order 
that the strand structures running over the roller 13 
come into contact with the roller surface, there are ar 
ranged, in a known manner, two contact pressure rol 
lers or bars 15 and 16, which for example, can be made 
of steel or abrasion-proof ceramic material. The last 
contact pressure means 16 in running direction of the 
pro?le strands serves simultaneously for the de?ection 
for the bundle 8, whose individual pro?le strands are 
now solidi?ed to such a degree that they withstand 
without dif?culty the de?ection from the vertical into 
the horizontal. The strand bundle is then conducted 
over further de?ection devices 17 and 18 and then sub 
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4 
divided into suitable bundles of individual pro?le 
strands. ' 

In the example of execution represented the endless 
ribbon-type pro?le strands are first generated in a verti 
cal downward direction and, after sufficient cooling, 
are de?ected with the aid of de?ection devices 16, 17 
and 18 from the vertical into the horizontal and ?nally 
back into the vertical. For practice of the invention it is 
not required that exact use be made of this arrange 
ment. It is in each case a question of the available 
space, whether the after-treatment devices are ar 
ranged in more or less the same horizontal plane with 
the cooling shaft, or far above or below. Depending on 
the space conditions present, there varies cor 
respondingly also the arrangement of the de?ecting 
devices mentioned. 
The group of individual strands 8, 8a, 8b, 8c at ?rst 

run in common and then are fed to the de?ecting 
devices 19-190 and 20-200, through which several or 
also in each case only individual profile strands 8 are 
separated from the total group and supplied to the 
after-treatment devices 21. Another part 8a of the 
pro?le strands is separated out with the aid of the 
de?ecting device 19a and 20a and supplied to the after 
treatment device 21a. A further part 8b of the pro?le 
strands is separated out by the de?ecting device 19b 
and 20b and supplied to the after-treatment device 21b, 
and ?nally a remaining part 8c is separated out through 
the de?ecting devices 19c and 200 and supplied to the 
after-treatment device 210. The de?ecting devices be 
longing together in each case are disposed at such a 
distance from one another that the total path lengths in 
all the strand trains of the system are equal or at least 
approximately equal. 

In order to achieve a space-saving and at all times 
easily accessible construction of the after-treatment 
devices, these are arranged adjacently, preferably side 
by-side. The individual after-treatment devices have to 
be constructed at a different distance from the produc 
tion assembly. If the ribbon-type pro?le strands were 
directly supplied to the after-treatment devices, then 
the path length and thereby the running time that the 
individual strand or the ground of individual strands 
undergoes in the after-treatment device 21 would be 
shorter than that in the other devices 21a, 21b, etc. In 
order to compensate this, through the de?ecting 
devices 19-190 and 20-200, there have been created 
running paths of substantially uniform lengths between 
de?ection device 18 and devices 21-210, which 
balance out the differences mentioned. 

In the embodiment illustrated, the after-treatment 
devices 21-210 are stretching mechanisms. Each of the 
stretching mechanisms consists, in known manner, of 
godets 22-22c and 23-23c, to which, in each case, 
there may be allocated in addition a de?ecting roller 
24-240 and 25-25c. The pro?le strand to be treated is 
wound in each case, and, if need be, several times, 
around the godet 22-220 as well as its de?ection roller 
so that in this manner there is achieved an adequate 
friction. The pro?le strand is then conducted onward 
over a heating device 31-310 to the godet 23-230 and 
also wound several times around it as well as around 
the de?ecting roller 25-250. Finally the pro?le strands 
are conducted onward to the winding device 26-260. 
The heating device is, in the embodiment illustrated, an 
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electrically heated stationary plate, whose side which is 
touched by the pro?le strands is slightly convexly 
curved. Instead of the heating plate, however, there can 
be used other heating devices in themselves known for 
this purpose. 

FIG. 1 makes clear the advantages of the arrange 
ment according to the invention. Through the compact 
construction as well as the splitting up according to the 
invention of the entire pro?le bundle 8-8c into a large 
number of adjacently arranged individual after-treat~ 
ment paths there has been created a pronouncedly sim 
ple installation, whose critical parts are easily accessi 
ble during the operation. Furthermore, there is also a 
further substantial advantage. Practical experience has 
shown that thread breakages virtually never occur in 
the ?rst part of the production process. It is not until 
the subsequent stretching that such faults easily occur. 
If the latter should occur in the installation according 
to the invention, then it is no longer necessary largely 
to stop the entire installation, because in each case at 
most a single strand or bundle is affected by such a 
break. Since the corresponding parts of the device are 
readily accessible without disturbance of the adjacent 
devices, it is possible to remedy the fault without 
putting the other parts of the installation out of opera 
tion. 

In FIG. 2, the numbering is carried out in the same 
manner as in FIG. 1. The parts correspond essentially 
to one another; there it is merely shown that the after 
treatment devices 21-210 can be followed by still 
further treatment devices. In the example represented 
there is shown a two-gearwheel curling device which is 
represented in each case at 27, 27a, 27b and 270. The 
arrangement of such after-treatment devices is subject 
to the well-known variations which are available tov 
skilled workers in the ?eld. Thus, for example, it is 
possible to replace the gearwheel curling device 
represented in FIG. 2 by twisting devices, for example, 
false-twist devices or other texturizing devices. Also it 
is possible to provide the gearwheel arrangement 
between the two godets 22-220 and 23-230, respec 
tively. Which of the variations coming in question is 
chosen is governed according to the nature of the 
material to be worked, as well as according tov the na 
ture of the profile strand structure which is to be 
generated in each case. 

In FIG. 3 there is represented another form of execu 
tion of the arrangement according to the invention. In 
order to make it possible to generate bicomponent 
strands, there are provided two extruders 1 and 1a with 
in each case separate ?lling hoppers 2 and 2a, as well as 
corresponding melt-discharge units 3 and 3a for the 
molten thermoplastic. The two extruder melt-discharge 
units are connected over lines 4 and 4a with separate 
pumps 5 and 5a and from there connected over melt 
lines 6 and 6a with the common nozzle unit 7. Instead 
of separate conveyance and metering pumps 5 and 5a 
there can, of course, be used double pumps, as is 
known per se. In the interior of the nozzle unit 7 the 
two plastic streams are fed in a known manner to the 
pro?le-forming nozzle openings and there united into a 
bicomponent strand. The other parts shown in the 
drawing correspond to those of FIG. 1, so that they are 
also provided with the same reference numbers. Fol 
lowing upon the stretching mechanisms 21-210 the 
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6 
mono?le or multi?le ribbon formations are conducted 
to the guide eyes 32-320, from where they pass to ring 
twist windings devices 28-280, in themselves known. 
There they are twisted or twined in a known manner 
and wound into cops 29-290. 
The ring-twist winding devices are arranged in a 

known manner on a common rail or bench 30, which 
can be moved up and down in rhythm -- for example 
hydraulically. These details of the device, however, are 
not represented in the drawing, since they are not per 
se the substance of the invention. 
Merely by way of example, the strands 8-80 in the ar 

rangement shown in FIG. 3 are conducted in each case 
directly from 18, i.e., without path-length compensa 
tion via loop formation, to the rollers 20-200 of the 
after-treatment devices. Depending on the required 
uniformity and the attainable quality, however, here, 
too, it is possible to use the loop formation represented 
in the embodiments of FIGS. 1 and 2, and conversely. 

In order, if need be, to increase the cooling action on 
the freshly extruded pro?le strands and thereby to be 
able to reduce the structural length of the cooling shaft, 
it is further proposed that in addition to the blowing 
cool air that a fine water mist be sprayed into the cool 
ing shaft. 

It can also be desired that the freshly extruded pro?le 
strands are cooled only to such an extent that they stick 
together at least in places, and then yield an irregular 
net-type structure. This can be directly achieved by 
corresponding shortening of the cooling shaft to, for 
example, 0.5 to 0.7 m in length. 

Finally, the freshly generated pro?le strand bundle 
after passing the cooling shaft can also be deflected in 
such a way that, for the purpose of ?nal ?xing, it runs in 
opposite direction again through the cooling shaft. This 
is represented in FIG. 4, where the downwardly 
running strand bundle 8-8c is de?ected at roller 32 and 
then is conducted back upward in the shaft 9 and exits 
over the roller 33. 
The special advantage of the measures proposed ac 

cording to the invention are seen above all in the 
stretching units where the prior extremely space-con 
suming, troublesome section is subdivided into con 
siderably simpler individual units. These are combined 
with the further-processing devices in common units. 
Hereby, in the ?rst place, there is achieved an extreme 
ly space-saving construction of the entire installation. 
In the second place there is the further advantage that 
disturbances unavoidable in the stretching process do 
not affect the overall production, but rather only the in 
dividual part of the after-treatment device is affected. 
These disturbances can be eliminated with the 
minimum expenditure in personnel. 

It is thought that the invention and its numerous at 
tendant advantages will be fully understood from the 
foregoing description, and it is obvious that numerous 
changes may be made in the form, construction and ar 
rangement of the several parts without departing from 
the spirit or scope of the invention, or sacri?cing any of 
its attendant advantages, the forms herein disclosed 
being preferred embodiments for the purpose of illus 
trating the invention. 
The invention is hereby claimed as follows: 
1. An arrangement for the simultaneous production 

of a large number of endless bundled pro?le strands of 
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?at, round or pro?led cross section of thermoplastic 
materials which comprises an extrusion press having an 
extrusion nozzle unit for simultaneously extruding a 
plurality of said pro?le strands perpendicularly 
downwardly, a cooling shaft therebelow with means for 
running extruded strands downwardly and then up 
wardly through the shaft, said means including at least 
one de?ecting device for the de?ecting of the 
downwardly running, cooled pro?le strands into the 
upward running direction, at least one further de?ect 
ing device for the de?ecting of the pro?le strands into 
the approximately horizontal on a higher plane, a space 
saving arrangement of a plurality of said after-treat 
ment means with contiguous paths for individual 
strands or sub-groups of said strands, said means in 
cluding a large number of adjacently arranged, strand 
processing units allocated in each case to a strand or 
bundle of pro?le strands, each of which units‘includes 
at, least a draw-off mechanism, a heating device, a 
stretching mechanism, and a winding device, and said 
after-treatment means and said winding devices being 
positioned separate from but near the nozzle unit and 
cooling device for after-treating and winding individual 
strands or sub-groups of strands extruded simultane~ 
ously from said nozzle unit. 
’ 2. An arrangement according to claim 1, charac 
terized by a strand-cooling device which is a short cool 
ing shaft having a length sufficient ‘only to provide a 
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8 
partial solidi?cation of the pro?le strands, and a strand 
moistening device at the outlet end of the cooling shaft 
for the further cooling and simultaneous ?nishing of 
the pro?le strands. 

3. An arrangement according to claim 1, charac 
terized by strand-guide means providing path lengths 
for at least a large number of strands which are approx 
imately equal between the strand-cooling device and. 
the respective after-treatment devices. 

=4. An arrangement according to claim 3, wherein 
said guide means comprises a plurality of de?ecting 
devices for the strands or strand bundles. 

5. An arrangement according to claim 1 charac 
terized by a texturizing device at the exit end of the 
stretching mechanisms. 

6. An arrangement according to claim 1 charac 
terized by a ring-twist winding device at the outlet end 
of the stretching mechanisms. 

7. An arrangement according to claim 1,,charac 
terized by an extrusion press installation for the 
production of bicomponent profile strands having two 
extruders adapted to be fed with different ther 
moplastic materials, and melt-conveyor pumps 
therefor. 

8. An arrangement according to claim 1 wherein said 
a cooling shaft has means for spraying water mist into 
the shaft. 

* * * * * 


