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- 1 Claim. (CL 18—54)

‘This invention relates to a process for the spinning of

thermoplastic masses, in particular glass, into very thin
threads. O | | -

The spinning of thermoplastic masses, particularly,
glass, into thin threads is achieved with various known
processes which are essentially based upon the drawing
of threads—mostly by means of a rotating drum—either
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from the tips of finished rods which are heated to spin-

ning temperature, or from a melt by means of nozzles
The threads are then either wound up
on the drum and taken off it at determined intervals while
the rotation of -the drum is halted, or the threads are
taken off before the drum has completed one revolution
and are placed in divided or non-divided condition upon
a moving support to form a yarn or a fleece. S
The spinning process which involves drawing the
thread from a rod possesses the advantage that constant
cross-sections of the thread can be obtained, provided
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existing process using a spinneret, it is necessary, in the
case of breakage of any threads, to manually restart the
spinning process for each individual thread.

For the sake of completeness another existing process
should be mentioned, which attempted to combine the
process normally employed for the manufacture of rods
from the melt with the spinning process using rods as the
starting material as mentioned above. With the last men-
tioned process it was intended to draw from the melt, by
means of drawing rolls, rods which then were to be con-
tinuously extended into a spinning-temperature zone to

“be spun into threads therein. The purpose was to com-

bine the advantages of the two. processes mentioned be-
fore and to provide a continuous method of manufacture
of threads from rods obtained from the melt. However,
the last mentioned process overlooked the fact that, in

- the manufacture of rods . by means of drawing members

causing a stretching of the mass issuing from the outlets

- of the tank containing the melt, changes occur—as with
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‘the cross-section of the rod is constant, the penetrating
speed into the zone of spinning temperature is constant

and the speed at which the thread is drawn is constant
as. well. Moreover, that process affords the advantage
that, in case of breakage of the thread, the spinning proc-

ess is started again automatically since the rod end ex-

~ tended into the spinning-temperature zone there keeps
forming a droplet which drips off after a short time and
~draws along with it a thread which adheres to the turn-
ing drum and continues spinning. On the other hand, it is
" a definite disadvantage of that process that the continuity
of operation cannot be maintained because the rods can
be manufactured only with the determined maximum
lengths and, therefore, after termination of the spinning
of one rod there occurs an unavoidable interruption until
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the spinneret process—in the flow characteristics of the
still plastic, drawn liquid and, therefore, it is impossible
to keep the diameter of the spun threads constant. More-
over, it should be noted that the described combined
process does provide continuous operation which is re-
started automatically. As a matter of fact, if any dis-
turbances and interruptions occur in the flow between the
delivery outlets of the tank containing the melt, and the
drawing- members, then there is no possibility of auto-
matically re-starting the operation. S

It is an object of the invention to elimunate the above

- mentioned inconveniences of all of the spinning proc-
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the starting of the spinning of the next rod. Further

it must be pointed out that that process is comparatively
costly since a finished rod is needed as the starting ma-
terial, and the manufacture of such finished rod 1s per-
formed in other complicated devices. - o

The second of the processes mentionle;d'hereihbefore,
namely the drawing of threads by means of spinnerets

esses known heretofore and to provide a method which

really affords continucus and completely automatic spin-

ning of thermoplastic masses into very thin threads.
This object is attained according to the invention by
causing the starting material continuously to melt in a
vessel while continuously maintaining in said vessel a
pre-determined level of molten mass at flowing tempera-
ture, extruding the molten mass in rod-like shape from
cool outlet channels projecting somewhat from the bot-
tom of the vessel, with the continuous hydraulic pressure
of the head of melt causing the extrusion, whereby the

- rods thus continuously extruded are brought to a spin-
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ning zone wherein there is maintained a spinning tem-
perature and with a thread being continuously drawn

~ from the spinning tip forming at every rod by means of a

from a melt, affords the advantage, over the described

rod method, of being cheaper, since in lieu of costly rods
cheap glass scrap or fragments may be used as the start-
ing material. However, this process is not reliable with

respact to constancy of the thread diameter and, above
all, it is not suited for automatic production. The thread

diameter is essentially influenced by the temperature of

the melt while the thread is being drawn from the spin-

néret, even if the drawing speed is constant and the spin-
neret orifices are supposed to be constant. Temperature
variations in the melt are almost unavoidable in indus-
trial practice. Thus, for example, a diminution of tem-
perature may- take place owing to the introduction of new

material into the melt, which diminution suffices to dimin-

ish the diameter of the thread being spun, whereby break-
age of the thread may occur in the extreme case. Al-
though a droplet is formed at the orifice of the spinneret
following such breakage, that droplet either remains
hanging at the orifice without. dripping off, thus clogging
the orifice; or, if additional heating means are provided
around the orifice as has already been proposed—the

‘melt may flow off without ‘automatic re-starting of the

spinning phenomenon, Hence it appears that, with the
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turning drum, said threads being subsequently removed
from the drum, by conventional means, to form yarn or
fleece. . - |

It is essential for the process according to the inven-
tion, that the mass leaving the melt-container in rod
shape is not drawn or pulled therefrom, extruded only by
the hydraulic pressure of the melt in said container.
To enable this to be done in a perfect manner it is neces-
sary that the mass in the outlets of the melt-container

should be cooled down and possess a higher degree of

viscosity than the fluid melt itself. Hence, the outlets
of the melt-container project somewhat below the con-

tainer bottom, so that, of course, they become cooled.

The mass extruded from the channels or outlets should

be so stiff at the exit point, as not to be any longer plas-
tically deformable. The speed of extrusion depends only

on the hydraulic pressure of the fluid melt contained in

the melt container or tank, and the mass of melt is kept
at a constant level at flowing temperature. L
In order to permit additional adjustment of the for-

warding speed of the rods so obtained into the zone kept
‘at spinning temperature, it may be convenient to have

feed rollers act upon the rods at a point between the out-

 flow channels and the spinning-temperature zone, how-

ever any pulling action of suCh_ feed rpllers on the rods
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is avoided. The space between those feed rollers corre-
sponds to the diameter of the outflow channels and,

hence, to the diameter of the rod, so that any drawing

of the rods passing through this space is impossible.

In order that the invention will be clearly understood,
several practical embodiments are described hereinafter
with reference to the drawings and refer, merely by way
of example, to the preparation of glass threads or yarns

or fleeces from the glass- melt, but it is to be understood

~ that the invention is not limited to that perticular ther-
moplastic material. In the drawings:

sponds to the dlameter of the channel 6 80 tha. any
stretching of the rod is impossible.

The further processing of the threads 11 drawn itom
the spinning points of the rods 7 .in the spinning-tempera- .
ture zone may be carried out in different ways which are

~ continuous in operation.
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FIG. 1 is a diagrammatic side elevational view, partly |

in section, of a device for the continuous preparation of
a yarn by the process embodying the invention;

FIG. 2 is a detail view illustrating the further process-

ing of the threads drawn oﬁ the drum to form a fleece;
and

FIGS. 3 and 4 are respectively side and front elevation
views of a device for the continuous preparation of a
yarn of any thickness or count by taking off a plurallty
of paralle] threads from the rotating drum,

With particular reference to FIG. 1, in which there is
shown a single spinning location, it is to be understood
that commonly a plurality (even 100 and more) of such
locations are provided side by side and/or above one an-
other in one machine. The starting material, for in-
stance a glass plate 1, is infroduced—in a manner known
per se and not illustrated in detail-——automatically and
continuously into a melting furnace 2. The walls of the
furnace 2 contain heating members 3 of any kind, which
heat the furnace up to the melting and refining tem-
perature of the glass. From a bottom aperture 4 of the
furnace 2 the glass melt flows into a vessel 5 provided
closely thereunder, and in which is maintained a con-
stant level of fluid glass maintained at flowing temperature

(about 1000° C.) by heat radiated or otherwise trans-

mitted from the furnace 2. The bottom of the vessel 5§
has outflow channels or outlets 6, preferably of circular
cross-section, which project somewhat below the bottom
of the vessel 5 and through which, under the hydraulic
pressure of the melt in vessel 5, there is extruded a glass
rod 7 for each channel. It should be noted that the mass
of glass that moves through each outlet or outflow chan-
nel 6 undergoes a temperature drop of about 10° C. per
1 mm. by reason of the heat removal from the project-
ing walls of the channel, so that by natural cooling along
the channel, the required degree of thermoviscosity of
the melt is obtained automatically. Under those condi-

tions the glass rod 7 is extruded with a speed of about

10 mm. per minute and, on leaving the channe! 6, it is
already solidified to such extent as not to be any longer
plastically deformable.

The rod 7 being extruded under the constant hydrauhc
pressure of the melt in vessel 5 thus reaches a zone where-
in by means of convenient heating means 9 there is
maintained a temperature suitable for stmng (about
950° C.) From the spinning point formed in that zone,
it is possible to continuously draw a thread 11. If the
thread should break for any reason, the spinning process
is restored automatically because, at the spinning point
of the rod 7, there forms a droplet which drips off and
drags a new thread along with the droplet.

In order to permit additional adjustment of the feeding

~ speed of the rod 7 into the spinning-temperature zone—
which speed depends on the hydraulic pressure of the
melt in the vessel 5 and on the higher or lower degree
of thermoviscosity of the lot of glass in the outflow
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In the arrangement of FIG. 1 the threads are wound

on the periphery of a speedily rotating drum 10 and are
transformed into a yarn. To that end the threads are
taken off the drum penphery before the latter has com-
pleted a single revolution, in a known manner and are
wound upon a bobbin 14 as a yarn, by means of guide and
feed rolls 12, 13.

In the arrangement of FIG 2, the threads, which -are
here also taken off the drum periphery cuntmuously be-

* fore the latter completes a single revolution, are divided

by a cutting device on the roll 12 or by known aero-
dynamic means provided, for instance, in the wind tun-
nel 15, and are placed on a moving net-like support 16
so that a fleece 17 is continuously formed which is taken
off by a conveyor belt 18,

It is unnecessary here to describe more in detail those
conventional devices for drawing off and further process-
mg the spun threads, except to point out that such de-
vices can be 0perated continuously and automatically
with the spinning process according to the invention and,
therefore, permit fu]ly antomatic operation.

Another interesting posmblllty afforded by the inven-
tion is the further processing of the threads spun into a
yarn which is formed of ‘a plurality of any number of
parallel threads, as diagrammatically represented in FIGS.
3 and 4. In that case, the spun threads 11 are wound

~ up on the continuously rotatmg drum 10, until a layer

19 having a certain thickness is formed thereon.
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channe] 6—there may be provided feed rolls 8, preferably

at a spot between the outflow channel 6 and the heating
means 9 of the spinning-temperature zone. The rolls 8
are driven in such a way as to exert no pulling or stretch-
ing action whatsoever upon the rod section between the
outflow channel and the passageway between the rolls
8. The width of the space between the rolls 8 corre-
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By
means of a tool 20 directed against the drum surface and
being fed slowly in the direction of the drum axis, it Is .
possible to continuously take off a yarn of any count de-
sired, the tool 20 being fed by a turning cutter and being
qmckly shifted back. as soon as it has arrived at the
end of the drum 10, in order to start a new working
stroke, It should be understood that thet feed velocity
of the tool 20 and the winding up speed of the threads

‘11 should be harmonized conveniently with each other,

and the cutting depth can be adjusted at will. The hank
of parallel threads taken off the drum is then collected
in a convenient manner and is finally wound up as a
continuous yarn on a bobbin or the like.

The method described above for further processmg of

" the threads into a yarn is applicable only if the spinning

process is carried out in accordance with the invention
because it presupposes a continuous and automatic spin-
ning of the threads, without which it would be impossible

to obtain a continuous yarn in the manner indicated.

As mentioned above, window or panel glass scrap is
particularly suitable as the starting material for the proc-
ess embodying the invention by reason of the fact that
such scrap has a chemical composition which is well
suited to the requirements during spinning as well as for
the use as glass thread and is cheap and can be obtained
in big quantities. Of course, any glass of other shape and
composition may be used as well. |

To attain safe adherence of the threads to the drum

- 10 the piezoelectric electro-static charging of the threads

may be utilized, or the threads may be provided with a
convenient contact means, such as, oil, and the former

has the advantage over the latter that the threads need

not be provided with any sizing and have clean surfaces
when they are to be used for wea'mlg or the like.

I claim:

A process for contmuously extrudmg rods of thermo-
plastic material for use in the. spinning of thin threads

therefrom, comprising the steps of continuously supply-

ing the thermoplastlc material, in melted condition, to a
melt-container, mamtalmng a constant level of melted

thermoplastic mat_enal in said melt-container, extruding
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the melted thermoplastic

which projects downwardly from said melt-container

so as to be subject to cooling by the atmosphere, the rod
thus extruded being forced through said outlet of the

melt-container while being gradually cooled therein solely
~under the pressure of the constant head of melted thermo-

- plastic material in the melt-container and said cooled rod
~ being no longer plastically deformable upon issuing from

- - said outlet, continuously feeding the extruded rod to a

- spinning zone, and heating the leading end of the rod to

the spinning temperature at said spinning zone.
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