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Serial No. 285,774
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WOOL-LIKE ARTIFICTAL FILAMENTS

Giinther Bugge, Neu-Isenburg, Germany; vested
in the Alien Property Custodian

Application filed July 21, 1939

Numerous processes are known for curling arti-
ficlally produced fillaments formed of materials
capable of being spun, such as cellulose selutions
and the like, and thus converting them into a
form in which they can be easily formed into a
fleece and then into wool-llke spinning threads.
The chemical and/or physieal meang heretofore
used for such curling make possible only relatively
coarse, inaccurate and poorly controlled curling.
In addition, threads so produced do not provide
when woven a material even closely approximat-
ing in appearance or feel that produced from gen-
uine wool fibres.

It is also old to use, Instead of spinnerets, in
the production of artificia] silk, an arrangement
consisting of & pair of rotating rollers the sur-
faces of which are provided with grooves semi-
circular In cross section and disposed perpendicu-
larly to the roller axts, With such a device, by
feeding an artificlal sllk splhnmg solution, fila-
ments are produced which are merely similar to
those exiruded from a spinneret. On the other
hand, it is also old to produce fabric imitations
by meens of engravings on rotating rollers which
simulate fabric patterns. These procedures, how-
ever, have nothing to do with the prodaction
of curled artificial silk fllaments with Irregular
surface forms, similar, for example, to -hatural
wool, In one case, uncurled smooth fllaments are
produced; in the other, no fllaments are produced,
but only stamped or pressed Nim-lke structures,
intended to make the preliminary production of
fillaments unnecessary. Another old method, sim-
flar to the two above described, consists in pro-
viding the engraved portions of the pressing rolls
from which thicker portions of the struoture are
to be produced with ribs. This method Hkewlse
is in no way analogous to the production of curled
and superflcially irregular spun filaments, but is
based on the opposite purpose, that 13, of avolding
the production of spun filamenis ehtlrely.

The primary objeet of the present invemtion
is to produce artificial fllaments having the feel
and appearance of wool, ahd particularly when
such fllaments are woven into a eloth, The in-
vention does not contemplate the produstion of
the cloth direetly, but only in ths usual manner
of forming threads and then weaving them.

A second object of the invention is to produce
a curled artificial thread, and especially such a
thread having Irregularities therein so as more
nearly to resemble a natural wool thread. More
especially, the invention relates to the manufac-
ture of a thread which has a natural or set curl,
or In other words, one which Is solidifled In a
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curled state, as contrasted with a thread to which
the curl is applied after it has been solidified.

A further object of the invention !s to.provide
a simple and economical method and npparatus
by which such threads may be produced directly
from a sohition of artificial silk or other material.

Puriher objects and advantages of this inven-
tion will be seen from the following description
taken in conjunctlen with the accompanying
drawings which form a perf thereof.

In the drawings:

Fig. 1 shows in front elevation a machine emi-
bodying the invention;

Fig, 2 15 a side view thereof;

Pig. 3 13 a eross section on the line 3—38 of
Fig.2;

Fig, 4 is a detail vlew ot a large scale of & por-
tion of the surface of one of the rolls;

Fig. 5 1s a cross section on the line 5§ of
Plg. 4;

Fig. 6 shaws in front elevation & modifled form
of machine, for producing threads with cores;

Flg. T 1s a slde vlew thereof; and

Fig. 8. i1z a view similar to Fig. 5 of a portion
of one of the upper rolls of Fig. 6.

It has been discovered that curled artificial

Rlaments with irregular surfaces cgn be produced

if the artiflcial silk is shaped by a pair of rolls,
these rolls being provided with parallel or ap-
proximately paralle] grooves engraved therein
perpendicylar to the axis, these grooves being
of undulating, gig-2ag, or other sultable shape,
and being preferably alse provided with exten-
sions, enlargements, bulges or the like, "Fhe flla-
ments formed in these grooves may deviate or
differ from the conventional smooth cylindrical
form as much a8 desired. It Is thus possible to
broduce surface structures of the filament which
resemble the natural wool fibre with its squamous
or scale-like appearance, For this purpese it s
necessary only to give the groeve the negative
shape of a wool fibre,

The velocity of the rotating rolls and the con-
centration or composition of the spinning solu-
tion are so selected thatf the fSlamenta farmed
during the filling of the-grooves gre more or less
coagulated. This can be done according e the
wet spinning methhd by-applying to the rolls s
coagulating liquld. In a dvy spinning method
any suitable procedure may be used. The en-
graving of the rolls, which are preferably of metal,
for example, copper, can be carrled out in the
same manper as screen ebching. Use ean also
be made of rolls of pressed synthetic material, on
the plastic surfaces of which the desired fllament
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forms can be pressed by patterns of steel or the
like, after which the rolls are hardened.

Flgs. 1 to § of the drawings show one type of
machine for carrylng out the process accerding
to the invention,

Mounted in a frame 2 are rollers 4, the surfaces
of which are In contact with each other. These
rollers rotate in the frame on shafts 6, and the
rolls are connected to each other hy gears 8 to
turn together at the same speed in opposite di-
rections. The rolls may be driven by a wheel
19 from any sultable source of power.

Mounted above the rolls is a reservoir 12 for
the lquid which Is to be formed into threads,
which may, for example, be a solution of a cellu-
lose derivative, such as cellulose acetate, or any
other sultable organic material. The reservoir
12 has & downwardly extending feed member (4
arranged In the space between the rolls and close
to the line of contact therebetween.

The rolls themselves are provided with suit-
able mating grooves for forming threads having
a wool-like appearance. For example, the flat
surface 10 may, as shown in Figs. 1 and 4, be pro-
vided with a plurallty of grooves (6 which are of
wavy shape, although any other irregular shape
may be provided if desired. The term “undulat-
ing” Is used to describe such Irregular shapes,
which lie outside of planes transverse to the roll
axis. Prefersbly these grooves are substantlally
parallel, rlthough exact parallelism is not in any
sense requisite, ‘The grooves are geherally semi-
circular in cross sectlon, as shown by the second
groove in Flg. 5. However, these grooves are also
provided with projections or recesses in order
to glve irregularity to the shape of the filaments,
so that these wiil not be of purely circular cross
sectlon. These irregularities may comprise lat-
eral projections or widenings of the grooves, &s
{ndicated &t 20, or may conhsist of deepening of
parts of the grooves, as indicated at 22.

Of course, the grooves on the two rolls are
arranged exactly opposite each other, so far as
thelr general outlines are concerned, although
this 1s not requisite as far as the enlargements or
recesses are concerned.

There is also provided below the rolls 4 a take-
up roll 24 upon which the finlshed threads may
be wound.

In a wet spinning process, & coagulating lquid
is supplied to at least one of the rolls from a res-
ervolr 26, from which the liquid flows through
an outlet 28 to the surface of one of the rolls,
preferably adjacent the top thereof.

The device above described operates in the
following manner. The reservoir 12 is filled with
a sultable solution, such as a solution of cellulose
acetate. 'This solution flows out through the out-
let 14 into the space between the rolls. As the
rolls turn, the solution is forced into the grooves
18, while any excess Is squeezed back upwardly
by the flat surfaces (6§ which are maintained in
contact with one another. The lefthand roll
brings with it a coagulating liquid from the res-
ervolr 28, so that the filaments formed within the
grooves 8 are immediately coagulated.

The coagulated fllaments 23 leaving the rolls
are wound on the take-up roll 24.

Since the flaments are coagulated while they
are in the wavy portlons of the grooves 18, they
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are Inherently curled as they leave the rolls,
In other words, the fllaments are hardened or
solidified while in a curled state so that they
have a natural tendency to hold this curled shape.
Furthermore, the cross section of the filaments 1s
not regular and circular throughout, but is ir-
regular because of the projections 20, 22, which
form bumps on the fillament surfaces. The flla-
ments thus produced resemble natural wool fi-
bres and are particularly similar to natural wool
when woven into & cloth.

The fllaments are thereafter dried, hardened
or treated In any other conventional manrner.

The modified form of the invention shown in
Flgs. 6 to 8 produces the additional effect of mak-
ing the fillaments even more irregular and of glv-
ing them a heat insulating effect. For this pur-
pose, the reservoir 30 and nozzle 32 feed to the
space between two rolls 84, which preferably have
clrcular grooves 38 of regular semi-circular cross
sectlon, although undulating grooves may be used.
The radius of the grooves 36 Is somewhat less
than that of the grooves 18. The filaments 40
formed between the rolls 34 are fed over guide
rolls 38 to the space between the rolls 4. At this
point, the small diameter filaments 40 are fed
Into the grooves I8 of the rolls 2, but, of course,
do not fill these grooves. At the same time, res-
ervolr 12 through nozzle |14 feeds additional solu-
tion into the space between the two rolls 2. This
forms a second layer on the filaments 40 so as
to produce a double-layer filament 42 which is
wound on the take-up roll 24,

The outer coating, at least, of this fllament is
Inherently curled, because of the undulating na-
ture of the grooves 8. It is also of irregular
cross section because of the projections 20, 22 of
the grooves 18. At the same time, the coating
layer will be of irregular thickness, or, in other
words, will not be concentric with the core fila-
ment 40, since there Is no positive gulding of the
core filament to Insure that it 1s held rigidly in
the center of the grooves §6. Finally, a fllament
so formed has great heat insulating qualities
since a layer of alr is usually trapped between the
core 40 and the outer covering, even though this
air layer is quite thin.

The dlameter of the grooves, and therefore of
the fllaments, Is limited only by the skill of the
engraver or etcher. However, as the fllaments
produced shrink during hardening and drying and
are also stretched in the usual manmer, the cross
section of the grooves should be somewhat larger
than the desired cross sectlon of the finished
filament.

The invention provides filaments which, by
reason of their Irregular surface formation which
promotes mutual coherence, make it possible to
produce & very good fieece, whether the filaments
are cut in the staple or treated as endless flla-
ments. The fabrics produced from such threads
are thus characterlzed by resistance to creasing
and by elasticity and have good heat-insulating
properties. A speclal advantage of the invention
lies In the possibility of obtalning an exact mi-
tation of a natural wool thread, that is, to attain
the desired degree of curling, as well as to pro-
duce the typleal superficial structure of natural

wool.
GUNTHER BUGGE.
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