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(57) Abstract: The invention relates to a method and a device for melt spinning and cooling synthetic filaments. A plurality of
& filaments is extruded from a polymer melt by means of a plurality of nozzle holes of a spinneret and is guided, after the extrusion,
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Method And Device For Melt Spinning And Cooling Synthetic Filaments

The invention relates to a method for melt spinning and cooling synthetic fila-
ments according to the preamble of claim 1 and a device for implementing the

method according to the preamble of claim 10.

In the production of synthetic yarns, fibers or non-woven materials, it is generally
well known that a plurality of fine strand-like filaments is extruded from a poly-
mer melt in a first step. For this purpose, the polymer melt is pressed through fine
nozzle holes of a spinneret with the result that the polymer melt is discharged
from the nozzle holes in the form of fine strand-like filaments. After the extrusion
of the filaments, it is necessary to cool the latter for solidifying the polymer melt.
For this purpose, the filaments are guided through a cooling shaft, which is cou-
pled to a cooling air source with the result that cooling air is blown into the cool-
ing shaft for cooling the filaments. A method and device of this type have been
disclosed in the German Patent Specification DE 199 05 171 A1l by way of exam-
ple.

In the method and device known from the prior art, an exhaust equipment is dis-
posed between the spinneret and an inlet end of the cooling shaft for continuously
discharging a part of the cooling air and particularly those volatile components of
the filaments, which are flushed along and are recovered during the extrusion of
the polymer melt. It is possible in this way to prevent or at least reduce premature
deposits on the lower side of the spinneret. In the method and device known from
the prior art, it is possible to substantially determine the intensity of the exhaust
generally only by means of the suction power of the exhaust equipment. Thus,
particularly in the case of a large number of nozzle holes, it is necessary to ac-

cordingly apply large amounts of suction energy in order to uniformly discharge
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side of the spinneret.

DE 39 29 961 CI1 discloses a method and a device as are used, for example, for
producing non-woven products. Here, the so-called monomer exhaust is combined
with a suction air cooling. For the purpose of suction air cooling, that part of the
cooling air, which is sucked in by the exhaust equipment, is guided along a suc-
tion stretch opposite to the running direction of the filaments. Thus the cooling air
stream can be used both for flushing the preferably vaporous decomposition prod-
ucts and also for cooling the filament strands. However, the disadvantage of this
method and this device known from the prior art is that the cooling effect and the
flushing effect of the cooling air is substantially determined by the exhaust

equipment.

The methods and devices known from the prior art are thus hardly suitable for
generating a uniform suction flow over the entire surface of the spinneret, particu-
larly in the case of a large number of nozzle holes and a tight cluster of nozzle

holes on the lower side of the spinneret.

It is therefore the object of the invention to further improve a method for melt
spinning and cooling synthetic filaments of the generic type and also a device of
the generic type for implementing said method so as to ensure the most uniform
possible exhaust of all the regions below the spinneret independently of the outer

formation of the lower side of the spinneret.

Another aim of the invention is to design the generic method and the generic de-
vice so as to be able to use and change the suction flow of the cooling air from the

cooling shaft for cooling the filaments.
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This objective is attained according to the invention by means of a method having
the characteristics set forth in claim 1 and a device having the characteristics set

forth in claim 10.

Advantageous refinements of the invention have been defined by the features and

combinations of the features set forth in the respective dependent clauses.

The special advantage of the invention is that it enables an exhaust of the cooling
air for removing decomposition products of the polymer material, said exhaust
being adapted to the spinneret, the filament arrangement and the filament density.
The exhaust of the cooling air is adjusted advantageously by changing the size of
a suction port at the inlet end of the cooling shaft. The suction port firstly forms
the inlet to the cooling shaft, through which the filaments are guided together after
the extrusion. Secondly, the suction port forms the suction cross-section, which is
decisive for the backflow of the cooling air and through which the part of the
cooling air flows out of the cooling shaft against the running direction of the fila-
ments towards the exhaust. The suction port thus enables the backflow of the
cooling air to be influenced in such a way that it is possible to influence both the

cooling effect on the filaments and also the flushing effect within the filament

bundle.

In order to provide the simplest possible and reproducible opportunity of adjust-
ment for changing the suction port, the suction port at the inlet end of the cooling
shaft is determined by one or more moveable shielding means, which are guided
into one of several operating positions for selecting the size of the suction port,
according to an advantageous refinement of the method according to the inven-
tion. The filaments guided in the form of a filament group with an enveloping
[sic] determine a minimum size of the suction port in order to carry out the extru-
sion and the melt spinning of the filaments without any problems. In this respect,
cach distance formed between the free edges of the shielding means and the outer

filaments of the filament group can be advantageously reduced or increased using
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the shielding means. It is thus possible, for example, to adjust the smallest possi-
ble distance between the shielding means and the outer filaments in the case of a
high filament density, so that the cooling air sucked in by the exhaust equipment

leads to an intensive penetration of the filament group.

In contrast, in the case of small number of filaments, and low filament density, a
larger distance can be adjusted between the shielding means and the outer fila-

ments of the filament group.

In the case of a large plurality of simultaneously extruded filaments, it is particu-
larly advantageous to use that variant of the inventive method in which two cool-
ing air streams are blown into the cooling shaft through two blow walls for cool-
ing the filaments, the blow walls being located opposite to one another in the
cooling shaft and the cooling air being exhausted by means of two suction chan-
nels arranged upstream of the blow walls. This variant of the inventive method
has proved to be useful particularly in the production of non-woven materials.
Here the filament group is preferably extruded in the form of a filament curtain
through spinnerets having nozzle holes arranged in a row, the filaments being
cooled within the filament curtain by the cooling air streams from both the longi-
tudinal sides of the filament curtain. The part of the cooling air, which is sucked
out of the cooling shaft, is discharged through mutually opposing suction chan-
nels, which are arranged directly upstream of the blow walls outside the cooling

shaft.

Here that variant of the inventive method is particularly preferable in which both
the cooling air streams are blown in symmetrically towards the plurality of the
filaments guided in the form of a filament curtain, the suction port extending be-
tween two mutually opposing shielding plates and the shielding plates being dis-
placed by means of a pushing movement transversely to the filaments for select-
ing the size of the cross-section of the suction port. The cooling air, which is

blown into the cooling shaft by means of the blow walls, can thus be recirculated
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out of the suction port in the inlet region of the cooling shaft by means of the suc-
tion effect with a high degree of penetration of the filament group. Both the cool-
ing effect and also the flushing effect for discharging the volatile components thus
cover the entire filament group and particularly even the entire lower regions of

the spinneret so as to reduce deposits substantially.

In order to improve particularly the cooling effect on the filaments brought about
by the backflowing cooling air, it is possible according to an advantageous re-
finement of the method according to the invention, to change the length of a suc-
tion stretch formed between the suction port and the spinneret. The backflow of
the cooling air, said backflow acting on the filaments, helps eliminate the jacket-
like protective cover forming on the filaments during their progressive movement.
This particularly leads to an intensive cooling of the filaments within the cooling

shaft.

The cooling shaft is preferably adjusted in height in the running direction of the
filaments or opposite to the running direction of the filaments for changing the

length of the suction stretch.

In order to enable the most adaptive cooling of the filament strands, that refine-
ment of the method according to the invention is preferably used in which one of
several operating positions of the blow walls is selected, the blow wall being
moved towards the filaments or away from the filaments for changing the operat-
ing position. It is thus possible to change particularly the distances formed be-
tween the blow wall and the filaments so as to be able to adjust particularly the
incident flow ratios between the cooling air and the filaments. It is thus possible,
for example, to guide the filaments having a relatively thick filament denier at a
short distance from the blow wall so as to be able to use an intensive incident flow
of the cooling air for cooling the filaments. The suction port can be adapted to the
respective positions of the blow walls so as to enable high flexibility for cooling

the filaments with the simultaneous discharge of the monomers in the region of



WO 2008/071658 PCT/EP2007/063612

10

15

20

25

30

the spinneret. It is thus possible to optimally extrude and cool both filaments hav-
ing thick filament deniers and also filaments having fine filament deniers while

maintaining equally long cooling stretches.

When cooling the filaments guided in a filament curtain, it has proved to be useful
if the cooling air is guided together with the filaments at an outlet end of the cool-
ing shaft by means of a blast opening having a discharge cross-section of select-
able size. It is thus possible to influence particularly the pressures prevailing in the
cooling shaft, in order to thus change the air quantity discharged from the blow
wall and the backflow of the cooling air discharged by means of the exhaust

equipment from the suction port.

The blast opening is preferably formed between two mutually opposing air control
flaps for adjusting variable discharge cross-sections of the blast opening, the air
control flaps being displaced by means of a pivoting movement transversely to the
filaments for selecting the size of the blast opening. There is thus an additional
influence of the cooling conditions of the filaments and of the suction flow at the
inlet end of the cooling shaft. In addition to the blasting speed of the cooling air
when impinging upon the filaments, it is also possible to influence the overall air

quantity being discharged from the blow walls.

The device according to the invention comprises a suction port having variable
size at the inlet end of the cooling shaft for implementing the method according to
the invention. The device according to the invention is thus particularly flexible in
order to discharge the cooling air exhausted from the cooling shaft for cooling the

filaments and for flushing volatile components after the extrusion of the filaments.

The suction port at the inlet end of the cooling shaft is preferably formed by
means of one or more moveable shielding means, which can be guided into one of
several operating positions for selecting the size of the suction port. The shielding

means can be designed to be single-part or multi-part in order to enclose particu-
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larly the filaments guided in the form of a group like an envelope. That shape of
the suction port is preferably selected, which corresponds congruently to an enve-

lope enclosing the yarn group.

The cooling air stream generated within the cooling shaft can basically be pro-
duced using any means such as, for example, blow walls or blowing tubes. How-
ever, the device according to the invention is preferably designed in such a way
that the cooling air source is connected by means of two blow walls to the mutu-
ally opposing inner sides of the cooling shaft. The suction flow of the cooling air
at the inlet end of the cooling shaft is discharged by means of two suction chan-

nels assigned to the blow walls.

Such refinements of the device are used for extruding and cooling filament
groups, which are deposited for being treated subsequently to form a non-woven
material. For this purpose, the blow walls are held preferably symmetrically to the
spinnerets, which comprises nozzle openings arranged in a row for extruding a
filament curtain. The suction port can preferably be formed by means of mutually
opposing shielding plates, which can be displaced by means of a pushing move-

ment transversely to the filaments.

The device is preferably improved further for increasing the flexibility in adjust-
ing the suction flow at the inlet end of the cooling shaft by designing the cooling
shaft to be height-adjustable for adjusting a suction stretch formed between the
inlet end of the cooling shaft and the spinneret. Thus the sucked-in cooling air can
bring about a cooling effect on the filaments depending on the length of the suc-

tion stretch.

In order to be able to cool various filament deniers and filament types as far as
possible within predetermined lengths of a cooling stretch, it is further possible to
hold the blow walls alternately in several operating positions relative to the spin-

neret, the blow wall being moved within the cooling shaft towards the filaments or
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away from the filaments for changing the operating position. The blow walls are
disposed in the selected operating positions preferably symmetrically to the spin-
nerets so as to achieve a uniform and intensive cooling of all the filaments of the

filament group guided in the form of a filament curtain.

In order to generate a counter pressure, which acts inside the cooling shaft and
influences particularly the discharged cooling air quantity opposite to the blow
wall and the sucked-in cooling air opposite to the exhaust equipment, the device
according to the invention is preferably upgraded in such a way that the outlet of
the cooling shaft comprises a blast opening, which has a discharge cross-section

of changeable size.

When using two mutually opposing blow walls, that design form of the blast
opening has proved to be particularly useful in which two mutually opposing piv-
oting air control flaps are held, which realize, depending on their position, one

more or less open blast opening on the outlet side of the cooling shaft.

The method according to the invention and the device according to the invention
are particularly suitable for realizing an intensive monomer exhaust in the case of
freshly extruded filament strands from a polymer melt. It is thus possible to uni-
formly control the deposits in the lower sides of the spinnerets substantially over
the entire region of the spinneret. In addition to the flushing effect, the sucked-in
cooling air can also be used advantageously for cooling the filaments already at
their entry into the cooling shaft. The invention can be integrated in every melt
spinning process independently of whether the filaments are guided to form a
yarn, or individual fiber strands or spinning cables or a planar structure, for exam-

ple, a non-woven material.

The invention is explained below with reference to a few exemplary embodiments

of the device according to the invention, of which:
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Fig. 1 schematically shows a cross-sectional view of a first exemplary embodi-
ment of the device according to the invention for implementing the

method according to the invention

Fig. 2 schematically shows a view of a longitudinal section of the exemplary

embodiment shown in fig. 1

Fig. 3 schematically shows a cross-sectional view of another exemplary em-

bodiment of the inventive device

Fig. 4 schematically shows a view of a longitudinal section of the exemplary

embodiment shown in fig. 3.

Fig. 1 and fig. 2 schematically show several views of a first exemplary embodi-
ment of the device according to the invention for implementing the method ac-
cording to the invention. Fig. 1 shows a cross-sectional view of the exemplary
embodiment and fig. 2 schematically shows a view of a longitudinal section
thereof. The subsequent description applies to both the figures unless express ref-

erence is made to any one of the figures.

The exemplary embodiment comprises spinning means in order to extrude a plu-
rality of filaments from a polymer melt. The spinning means are shown in fig. 1
and fig. 2 with only the components that are required for extruding the filaments.
The filaments are thus extruded by means of a spinneret 1, a spinneret plate 2 hav-
ing a plurality of nozzle holes being disposed on the lower side of said spinneret
1. The spinneret 1 is connected to a spinning pump (not illustrated) by means of a
melt line 4. The spinneret 1 is held in a heated spinning beam 3. As shown in fig.
2, several spinnerets 1 are held side by side in the spinning beam 3 so as to ex-

trude several groups of filaments 10 in parallel simultaneously.
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The exemplary embodiment according to figs. 1 and 2 shows a cooling shaft 5
below the spinneret 1. The cooling shaft 5 extends in the running direction of the
filaments 10 and forms a cooling stretch, in which the freshly extruded filaments
are cooled and solidified. The cooling shaft 5 is delimited from the ambience by
means of the cooling shaft walls 6.1 and 6.2 and the walls 6.3 and 6.4 disposed on
the front side. The cooling shaft walls 6.1, 6.2, 6.3 and 6.4 form a parallelepiped
jacket of the cooling shaft 5. A recess for receiving a blow wall 7 is provided in
the cooling shaft wall 6.1 on the inner side of the cooling shaft 5. The blow wall 7
extends substantially over the entire length and width of the cooling shaft 5. The
blow wall 7 is designed to be air-permeable and is preferably formed by means of
one or more screening sheets or wire meshes. A blow chamber 8, which is con-
nected by means of a cooling air stream inlet 9 to a cooling air source (not illus-
trated), is assigned to the blow wall 7. The cooling air source generates a cooling
air stream, which arrives via the cooling air inlet into the blow chamber 8 and is
blown into the cooling shaft 5 uniformly over the entire surface of the blow wall

7.

An exhaust equipment 13 is designed directly below the spinneret 1 between an
inlet end of the cooling shaft 5 and the spinneret 1. The exhaust equipment 13
comprises two suction channels 14.1 and 14.2, which extend substantially over the
entire longitudinal side of the cooling shaft 5. The suction channels 14.1 and 14.2
are designed such that they are located directly opposite to one another and are
air-permeable in relation to the open space formed below the spinneret 1. The
suction channels 14.1 and 14.2 are coupled to a low-pressure source (not illus-
trated) so as to discharge a suction flow by means of the suction channels 14.1 and

14.2.

Directly below the exhaust equipment 13, a shielding means 20 is disposed, which
forms a suction port 15 at the inlet end of the cooling shaft 5. In order to form the
suction port 15, the shielding means 20 comprises two mutually opposing shield-

ing plates 16.1 and 16.2, one free shielding end of which project into the cooling

10
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shaft 5. The suction port 15 formed between the shielding plates 16.1 and 16.2
thus represents an inlet for the cooling shaft 5. The shielding plates 16.1 and 16.2
are held displaceably and can be guided into various operating positions by means
of actuators 21.1 and 21.2 for changing the size of the suction port. For this pur-
pose, the shielding plates 16.1 and 16.2 are moved towards the filaments or away
from the filaments. It is thus possible to randomly adjust the size of the suction

port 15.

Several thread guides 12 are provided below an outlet end of the cooling shaft 5
preferably centrally in relation to the spinneret 1 in order to combine the filaments

10 of a spinneret 1 to form a yarn 19.

The exemplary embodiment shown in fig. 1 and 2 is particularly suitable to spin
and cool filaments for producing synthetic yarns. It is common practice in devices
of this type to interchangeably hold the spinnerets 1 used in the spinning beam 3
so as to be able to select and exchange the spinneret plates 2 held on the lower
sides of the spinnerets 1 depending on the type of the thread and according to the
number and the diameter of the nozzle holes of said spinneret plates. In order to
exhaust the volatile components, particularly the monomers arising directly when
extruding the filaments such that this exhaust is adapted to cach of the freshly
extruded filaments, the suction port 15 is adjusted by means of an appropriately

selected operating position of the shielding plates 16.1 and 16.2.

During operation, a suction flow acting directly in the open space below the spin-
neret 1 is generated by means of the exhaust equipment 13 in order to discharge
the decomposition products, which get released and leave the filaments during the
extrusion, directly from the surroundings of the lower side of the spinneret plate 2.
A part of the cooling air blown in from the cooling shaft 5 emerges from the suc-
tion port 15 in the form of a backflow opposite to the running direction of the
filaments 10 and is discharged by means of the suction flow. A flushing effect

thus sets in which promotes the discharge of the volatile components within the

11
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filament group. In addition, a precooling effect on the filaments sets in during the

backflow of the cooling air.

The exhaust of the cooling air and the backflow of the cooling air, said backflow
being formed during said exhaust, is substantially determined by means of the size

of the suction port 15.

The exemplary embodiment according to figs. 1 and 2 is also particularly suitable
in order to combine the filament bundles to form a fiber strand, which is then sup-
plied for further processing after the melt spinning and cooling to form a spinning
cable. The spinning cables can thus be supplied continuously or discontinuously
by means of an intermediate storage of said spinning cables in a can on the fiber

train and subsequently treated further to form staple fibers.

In the exemplary embodiment of the device according to the invention shown in
figs. 1 and fig. 2, the suction port 15 formed by the shielding means 20 is de-
signed to be substantially rectangular. However, in order to intensify the backflow
of the cooling air within the filament bundles, it is also possible to design recesses
in the free ends of the shielding plates 16.1 and 16.2 in order to achieve the most

congruent suction port possible in relation to the filament bundles.

Fig. 3 and fig. 4 schematically show several views of another exemplary embodi-
ment of a device according to the invention for implementing the method accord-
ing to the invention. Fig. 3 shows a cross-sectional view of the device while fig. 4

shows a view of the longitudinal section thereof.

The subsequent description applies to both the figures unless express reference is

made to any one of the figures.

In the exemplary embodiment shown in fig. 3 and fig. 4, an oblong spinneret 1

having a rectangular spinneret plate 2 is held in the form of the spinning means in

12
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a spinning beam 3. The spinneret 1 is connected via at least one melt line 4 to a
spinning pump (not shown). The spinneret plate 2 comprises a plurality of nozzle
holes, which are formed in one or more rows. Spinnerets 1 of this type are pref-
erably used for melt spinning a filament group, which is deposited on a moving
depositing device, for example, a belt, to form a non-woven material after the melt
spinning and cooling. For this purpose, the filaments 10 emerge from the spin-

neret plate 2 in the form of a filament curtain.

A cooling shaft 5 is formed below the spinneret 1. The inner longitudinal sides of
the cooling shaft 5 comprise two mutually opposing blow walls 7.1 and 7.2. The
blow walls 7.1 and 7.2 are connected to blow chambers 8.1 and 8.2 respectively.
Each of the blow chambers 8.1 and 8.2 comprises a cooling air inlet 9, by means
of which cooling air is conducted into the blow chambers 8.1 and 8.2. The blow
chambers 8.1 and 8.2 are each held moveably in relation to the spinning beam 3
so as to adjust a cooling shaft width between the blow walls 7.1 and 7.2. The op-
erating positions of the blow walls 7.1 and 7.2 are adjusted by vertically displac-
ing the blow chambers 8.1 and 8.2. A symmetrical arrangement of the blow walls
7.1 and 7.2 in relation to the spinneret 2 is preferably selected so as to form an
equal blowing distance on each side of the filaments 10 between the blow walls
7.1 and 7.2 and the filaments 10. For displacing each of the blow chambers 8.1
and 8.2, pushing means 11 are provided, which are formed in this exemplary em-
bodiment by means of piston cylinder units, which engage at the blow chambers

8.1 and 8.2.

A suction port 15 is formed by shielding means 20 at the inlet end of the cooling
shaft 5. The shielding means 20 comprise two displaceably designed shielding
plates 16.1 and 16.2. By displacing the shielding plates 16.1 and 16.2, it is possi-

ble to determine the width of the suction port 15 and thus a suction cross-section.

Suction channels 14.1 and 14.2 are each designed between the lower side of the

spinning beam 3 and the shielding plates 16.1 and 16.2 on both sides of the fila-

13
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ments. The suction channels 14.1 and 14.2 are each parts of an exhaust equipment
13, which comprises at least one low-pressure source connected to the suction
channels 14.1 and 14.2. The suction channels 14.1 and 14.2 are connected to the

cooling shaft 5 by means of the suction port 15.

A blast opening 17 having a discharge cross-section of changeable size is pro-
vided at an outlet end of the cooling shaft 5. For this purpose, the blast opening 17
is formed by two air control flaps 18.1 and 18.2 disposed on both sides of the
filaments 10. The air control flaps 18.1 and 18.2 are each held over a pivot axis
directly below the blow walls 7.1 and 7.2. The air control flaps 18.1 and 18.2 are
cach displaced by means of a pivoting movement transversely to the filaments 10
for adjusting the blast opening 17 so as to change the width and thus the discharge

cross-section of the blast opening 17.

As shown in fig. 4, the blow walls 7.1 and 7.2, the shielding plates 16.1 and 16.2
forming the suction port 15 and the air control flaps 18.1 and 18.2 forming the
blast opening 17 extend over the entire width of the spinneret 1. The front sides of
the cooling shaft 5 are preferably closed by means of the cooling shaft walls 6.3
and 6.4.

In the exemplary embodiment shown in fig. 3 and fig. 4, the filaments 10 are ex-
truded by means of the spinneret from a polymer melt to form a filament curtain.
The filament curtain, which is drawn off from the spinning means by using draw-
ing means in the form of a draw-off nozzle, enters into the cooling shaft 5 for the
purpose of cooling and runs through the cooling shaft 5. The blow walls 7.1 and
7.2 each generate a cooling air stream within the cooling shaft 5 on each side of
the filaments 10 and blow it into the cooling shaft 5. The cooling shaft width is
preset depending on a selected blowing distance between the filaments and the
blow walls 7.1 and 7.2. The cooling shaft width is preferably adjusted symmetri-
cally in order to achieve a uniform cooling of all the filaments. However, it is ba-

sically also possible to select asymmetrical operating positions of the blow walls

14
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7.1 and 7.2, for example, in order to achieve special effects when cooling the

filaments.

The operating positions of the blow walls 7.1 and 7.2 are effected in such a way
by vertically displacing the blow chambers 8.1 and 8.2 transversely to the fila-

ments that a blowing action that is adapted to the filaments is achieved.

The exhaust equipment 13 exhausts a part of the cooling air in the upper region of
the cooling shaft 5 opposite to the running direction of the filaments by means of
the suction port 15. The volatile components accumulating during the extrusion of
the polymer melt are advantageously flushed away by the cooling air and then
discharged by means of the suction channels 14.1 and 14.2. Simultaneously, the
filaments are cooled by means of the backflow of the cooling air opposite to the
running direction of the filaments. The stretch forming between the lower side of
the spinneret plate 2 and the shielding means 20 is referred to as the suction
stretch here. The generally applicable rule here is as follows: the shorter the suc-

tion stretch, the more intensive the flushing effect below the spinneret plate.

However, it is possible, in principle, to design the devices for forming the cooling
shaft 5 to be height-adjustable so as to be able to adjust the length of the suction
stretch. Thus, for example, the cooling effect of the exhausted cooling air could be

improved by lengthening the suction stretch.

The substantial part of the cooling air arrives together with the filaments 10 by
means of the blast opening 17 out of the cooling shaft 5. The blast opening 17 can
be adjusted in such a way depending on the pivot position of the air control flaps
18.1 and 18.2 that, for example, a counter pressure builds up within the cooling
shaft 5 which counter pressure leads to a reduction of the air quantity blown
through the blow walls 7.1 and 7.2 opposite to the blow chambers 8.1 and 8.2. On
the other hand, the suction flow generated in the suction port 15 is increased by

increasing the counter pressure.
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The exemplary embodiment of the device according to the invention shown in fig.
3 and fig. 4 is thus particularly suitable in order to spin and discharge melt-spun
filaments for producing planar structures. This exemplary embodiment is prefera-
bly used in so-called spun bond processes. The means provided for forming the
suction port 15 and for forming the blast opening 17 are preferably coupled fix-
edly to the blow chambers 8.1 and 8.2 so as to provide a basic adjustment of the
suction port and the blast opening 17 by means of the respective operating posi-
tions of the blow walls 7.1 and 7.2. The shielding plates 16.1 and 16.2 and the air
control flaps 18.1 and 18.2 are guided by means of additional pushing means and

pivot means only for making fine adjustments.

The structures and configurations of components of the exemplary embodiments
of the device according to the invention are shown in fig. 1 to fig. 4 by way of
example. In principle, it is possible to use combinations of the individual exem-
plary embodiments for designing devices of such type. It is thus possible, for ex-
ample, to design the exemplary embodiment shown in fig. 1 with moveably held
blow walls. For this purpose, the position of the blow wall can be changed relative
to the blow chamber by means of pushing means or pivot means. However, it is
also possible to introduce the cooling air by means of a blowing tube disposed in
the interior of the cooling shaft. A suction port, which is designed in the inlet re-
gion of the cooling shaft and which represents a separation between an exhaust
equipment and the cooling shaft, is essential to the method according to the inven-
tion and the device according to the invention. The suction port is formed by
means of displaceable shielding means in order to be able to adjust the size of the
suction port such that it is adapted individually to the process and the fiber type. It
is thus possible to achieve a high degree of flexibility in the production of melt-
spun filaments particularly for discharging the monomers. When using exchange-
able spinnerets, the inventive device proves to be most flexible in order to be able

to produce filaments with fine deniers or course deniers.
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List of reference numerals

Spinneret
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Spinning beam
Melt line
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Suction channel
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Shielding plate
Blast opening

Air control flap
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Shielding element
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Claims

Method for melt spinning and cooling synthetic filaments, in which method a
plurality of filaments is extruded from a polymer melt by means of a spin-
neret having a plurality of nozzle holes, wherein the filaments enter into a
cooling shaft after the extrusion and run through the cooling shaft, wherein a
cooling air is blown into the cooling shaft, wherein a part of the cooling air is
exhausted from an inlet end of the cooling shaft opposite to the running direc-
tion of the filaments and wherein a part of the cooling air is discharged to-
gether with the filaments from an outlet end of the cooling shaft,

said method being characterized in that

the size of a suction port at the inlet end of the cooling shaft is changed for
adjusting the exhaust of the cooling air, the filaments being guided together

through the suction port after the extrusion.

Method according to claim 1,

characterized in that

the suction port at the inlet end of the cooling shaft extends between one or
more moveable shielding means, which are guided into one of several operat-

ing positions for selecting the size of the suction port.

Method according to claim 1 or 2,

characterized in that

two cooling air streams are blown by means of two blow walls into the cool-
ing shaft for cooling the filaments, the blow walls being located opposite to
one another in the cooling shaft and the cooling air being exhausted through

two suction channels arranged upstream of the blow walls.
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Method according to claim 3,

characterized in that

both the cooling air streams are blown symmetrically in relation to the plural-
ity of the filaments guided in the form of a filament curtain, the suction port
extending between two mutually opposing shielding plates and the shielding
plates being displaced by means of a pushing movement transversely to the

filaments for selecting the size of the suction cross section.

Method according to one of the claims 1 to 4,
characterized in that
a suction stretch formed between the suction port and the spinneret changes in

length.

Method according to claim 5,

characterized in that

the cooling shaft is moved and held in the running direction of the filaments
or opposite to the running direction of the filaments for changing the length

of the suction stretch.

Method according to one of the claims 3 to 5,

characterized in that

one of several operating positions of the blow walls is selected, the blow wall
being moved towards the filaments and/or away from the filaments for chang-

ing the operating position.

Method according to one of the claims 1 to 7,

characterized in that

the cooling air is guided together with the filaments at an outlet end of the
cooling shaft through a blast opening having a discharge cross-section of se-

lectable size.
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Method according to claim 8,

characterized in that

the blast opening extends between two mutually opposing air control flaps,
which are displaced by means of a pivot movement transversely to the fila-

ments for selecting the size of the blast opening.

Device for melt spinning and cooling synthetic filaments, said device com-
prising at least one spinneret (1) having a plurality of nozzle holes for extrud-
ing a plurality of filaments, a cooling shaft (5), which is disposed below the
spinneret (1) and is connected to a cooling air source (8, 7), by means of
which a cooling air is blown into the cooling shaft (5), and an exhaust equip-
ment (13), which is formed between the spinneret (1) and an inlet end of the
cooling shaft (5) and by means of which a part of the cooling air is exhausted
from the inlet end of the cooling shaft (5) opposite to the running direction of
the filaments, a part of the cooling air being discharged together with the
filaments from an outlet end of the cooling shaft (5), particularly for imple-
menting the method according to one of the claims 1 to 9

characterized in that

a suction port (15) having a variable size is formed at the inlet end of the
cooling shaft (5), the filaments (10) being guided together through the suction
port (15) after the extrusion.

Device according to claim 10,

characterized in that

the suction port (15) is formed at the inlet end of the cooling shaft (5) by
means of one or more moveable shielding means (20), which can be guided
into one of several operating positions for selecting the size of the suction

port (15).
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13.

14.

15.

Device according to claim 10 or 11,

characterized in that

the cooling air source is connected to the mutually opposing inner sides of the
cooling shaft (5) by means of two blow walls (7.1, 7.2), and that one of sev-
eral suction channels (14.1, 14.2) for exhausting the cooling air is arranged

upstream of each of said blow walls (7.1, 7.2).

Device according to claim 12,

characterized in that

the blow walls (7.1, 7.2) are held symmetrically to the spinneret (1), which
spinneret (1) comprises nozzle openings arranged in a row for extruding a
filament curtain, and that the suction port (15) is formed by two mutually op-
posing shielding plates (16.1, 16.2), which can be displaced by means of a

pushing movement transversely to the filaments.

Device according to one of the claims 10 to 13,

characterized in that

the cooling shaft (5) is designed to be height-adjustable for adjusting a suc-
tion stretch formed between the inlet end of the cooling shaft (5) and the

spinneret (1).

Device according to one of the claims 12 to 14,

characterized in that

the blow walls (7.1, 7.2) are held alternately in several operating positions
relative to the spinneret (1), the blow walls (7.1, 7.2) being moved towards
the filaments and/or away from the filaments for changing the operating posi-

tion.
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Device according to one of the claims 10 to 15,
characterized in that
the cooling shaft (5) comprises a blast opening (17) at the outlet end, the dis-

charge cross-section of said blast opening being variable in size.

Device according to claim 16,

characterized in that

several pivoting air control flaps (18.1, 18.2) are held at the outlet end of the
cooling shaft (5) for forming the blast opening (17), the air control flaps
(18.1, 18.2) being displaceable by means of a pivoting movement trans-

versely to the filaments for selecting the size of the blast opening (17).
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