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Claims. 

This invention relates to the manufacture of 
artificial straws, tapes, bands, ribbons, horse 
hair and the like, at a rapid rate and without 
the usual degradation of the material. More 
particularly, this invention relates to a method 
and apparatus for producing materials of the 
type mentioned under such conditions that no 
undue stretch will be imparted thereto, 

Prior to the instant invention various proc 
esses had been devised and used for the manufac 
ture of artificial straws, tapes, bands, ribbons, 
horsehair and the like from filaments or threads 
formed of a cellulose derivative, such as, for ex 
ample, cellulose acetate. According to these 
processes, a plurality of filaments or threads Was 
rendered plastic or swollen by means of a solvent 
or SWelling agent of the material constituting the 
thread, and the filaments or threads united into 
the shape of the desired final product by being 
glued together, either completely or partially. 
Usually pressure was applied directly to the com 
ponent elements after they had been glued to each 
other. 

Generally, in Such procedures, the filaments, 
either individually or a plurality thereof, were 
passed over or into a suitable moistening or in 
pregnating device, whereby the Swelling agent or 
Solvent was applied. Subsequently, the mois 
tened materials Were passed over a Wringing de 
Vice and, when a lamé was desired, between the 
Surfaces of a device which applied pressure on 
the band of threads, whereby they were made to 
adhere. Finally, the threads, after drying, were 
Wound on a suitable collecting device. 
The means for conveying the filaments through 

the apparatuS WaS disposed at Such a position 
that it drew the threads, while in a softened 
or swollen state, for a considerable distance 
throughout the apparatus. This arrangement 
imposed a considerable tension on the filaments 
or threads, the tension depending to a great ex 
tent upon the resistances offered by the coating, 
flattening and/or wiping devices. Since the 
thread was under tension at a time when it was 
Softened and acquired the maximum State of 
plasticity, the filaments would be broken if the 
tension Were excessive. On the other hand, if 
the tension did not exceed the breaking point of 
the material, then the filaments were stretched. 

Also, in a number of prior art procedures, the 
filaments were deliberately stretched prior to the 
collection on the receiving device. This Wasse 
cured by regulating the speed of the conveying of 
the thread and the speed of the receiving device 

(C. 18-8) 
on which the thread was collected or of the de 
vice conveying the finished material. 

Recently, there has been devised a process of 
manufacturing materials of the type herein 
before mentioned, whereby only the filaments on 
the exterior of the material were united or glued 
together. This was secured by passing a band or 
bundle of filaments or threads at a relatively high 
speed in contact with a solvent or SWelling agent 
in such a manner that the latter could not pene 
trate and cause the filaments on the interior to 
adhere together. Such a process was advan 
tageous because due to the high Speed of Oper 
ation, economical production of the desired ma 
terial could be secured. When, however, this 
process was carried out in an apparatus, Such as 
that briefly hereinbefore described, the disadvan 
tages of such apparatus. Were present. 
A thorough study of the phenomenon involved 

in processes of the type previously desired has 
shown that the filaments, after treatment With 
the swelling agent or solvent, are moistened and 
the swelling or plastification of the material does 
not take place until after a certain interval of 
time. In other words, the solvent or SWelling 
agent does not immediately swell or render the 
cellulose ester constituting the threads or fila 
ments piastic, but that this occurs after a certain 
period of time. 
I have found that, contrary to the usual ar 

rangement of the apparatus employed in the 
manufacture of materials to which this inven 
tion relates, by positioning the conveying or 
drawing mechanism in a Zone relative to the 
solvent-applying mechanism where the threads 
are wetted or moistened with the solvent or SWell 
ing agent but have not yet been swollen or ren 
dered plastic thereby, and, after the threads or 
filaments have been swollen or rendered plastic, 
conveying them under conditions which impose 
no undue tension and therefore impart no Sub 
stantial stretch thereto, I can provide a method 
and apparatus which eliminates the above-men 
tioned disadvantages of the prior art and pro 
duce a material without the usual degradation. 

It is therefore an object of this invention to 
provide a method of producing artificial straws, 
tapes, ribbons, horsehair or the like, which con 
prises conveying or drawing a plurality of arti 
ficial filaments or threads formed of a cellulose 
derivative through a system before they have 
been swollen or rendered plastic and, after they 
have been swollen or rendered plastic, conveying 
the assembled component elements under condi 
tions wherein no undue tension is applied, Where 
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2 
by the product has no undue stretch imparted 
thereto. 
Another object of this invention is to pro 

vide a method of making materials of the class 
mentioned which comprises applying a Solvent 
or swelling agent to a plurality of artificial 
threads or filaments and conveying Said threads 
or filaments from said applying means for a 
distance or interval of time insufficient for the 
Solvent or swelling agent to render the material 
plastic, uniting the materials, removing the Sol 
vent or SWelling agent, and winding the mate 
rial on a suitable collection device, the last three 
operations being carried out under Substantially 
no undue tension on the material, whereby Sub 
stantially no stretch is imparted thereto. 
An additional object of this invention is to 

provide an apparatus for carrying out the above 
mentioned method which comprises means to 
apply a solvent or swelling agent to a plurality 
of artificial threads or filaments formed of a cel 
lulose derivative, means to draw said filaments 
or threads from the Source of Supply through 
the applying means and away therefrom for a 
distance or time insufficient to permit the Sol 
went or swelling agent to act on said threads or 
filaments, and means to convey the assembled 
filaments or threads after they have been SWol 
len or rendered plastic under no undue tension, 
whereby no substantial stretch is imparted 
thereto. 
A further object of this invention is to pro 

vide an apparatus as set forth in the preceding 
paragraph wherein the drawing mechanism Con 
stitutes a channeled roller which, in addition to 
effecting the functions already mentioned, also 
serves to assemble the plurality of threads or 
filaments into the shape desired. 
Other objects will become apparent from the 

following description, appended claims and ac 
companying drawing wherein: 

Figures 1 and 2 designate diagrammatically 
several different forms of apparatus which may 
be employed in accordance with the principles of 
this invention; and 

Figure 3 illustrates in Section a modified form 
of an applying means. 

In accordance with the principles of the in 
stant invention, a plurality of artificial threads 
or filaments is drawn from a suitable source of 
Supply and treated with a modifying agent, Such 
as a solvent or swelling agent of the material 
constituting the threads or filaments. The draw 
ing means is disposed in a Zone relative to Said 
applying mechanism and conveys the filaments 
or threads moistened with the modifying agent 
for a distance or period of time which is insuf 
ficient for the modifying agent to render the 
filaments or threads swollen or plastic. After 
the filaments or threads have become SWollen, 
plastic or adherent, they are conveyed under 
such conditions, as do not impose any undue ten 
sion thereon, whereby the stretch is reduced to 
a minimum. While the filaments and threads 
are thus conveyed, they are caused to unite and, 
after the Solvent has been Substantially elimi 
nated, the material is wound on to a suitable 
collection device. 
The drawing or conveying mechanism may be 

composed of one or two rollers, one or both of 
which may be provided in the peripheral surface 
thereof with a channel or groove having the 
form and shape of the desired material. For 
example, the rollers may be provided with a nar 
row V- or U-shaped channel or opening or a 
groove of Substantially rectangular shape corre 
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sponding to the width and/or thickness of the 
product to be obtained. 

It is apparent that, since these roller's con 
stitute the means for conveying the materials 
from the source of supply and through the ap 
plying mechanism, they are positively driven. 
These rollers, as indicated above, are disposed 

intermediate the applying mechanism and Wind 
ing roller. They are positioned at Such a dis 
tance from the applying mechanism that, in the 
course of operation, the threads or filaments 
conveyed from the applying mechanism are mere 
ly moistened with the solvent or swelling agent 
and which has not yet rendered the materials 
plastic. The optimum position of the conveying 
or drawing elements in any System must be 
chosen in accordance with the nature of the fila 
Inents, solvents or swelling agents used, and the 
speed of operation in such a way that the Soft 
ening or gluing takes place substantially aft 
er the moistened materials leave this element. 
In such an arrangement the moistened material 
does not adhere to the drawing roller. 
The modifying agent, i.e. solvent or softener, 

may be applied by spraying or immersing the 
filaments or threads in any suitable immersion 
apparatus or by passing them over roller's, rods, 
Wicks or other devices moistened with the de 
Sired substance. 
As the modifying agent, i. e. solvent or Swell 

ing agent, any suitable material may be used 
which does not immediately, upon application 
thereof to the threads or filaments, swell or Soften 
the same. A composition comprising 90% of 
acetone and 10% of ethyl alcohol has given Sat 
isfactory results with, for example, cellulose ace 
tate materials. 

Referring now to the drawing and particular 
ly Figure 1, the reference numerals , 2, 3 and 
4 designate a plurality of flanged bobbins or 
spools containing the filaments or threads T to 
be united into the desired product. If desired, 
a suitable braking mechanism (not shown) may 
be used in conjunction with these bobbins in Or 
der to govern the tension of the thread. With 
drawn therefrom. The artificial threads or fila 
ments T are withdrawn from the bobbins 1-4 by 
means of the roller 5 which is positively driven 
in any suitable manner. After withdrawing the 
filaments or threads T from the spools and bob 
bins -4, they are passed to a suitable guide 6 
and thence to the solvent-applying mechanism. 
T. The guide 6 may serve to bundle the threads 
or filaments T together and, together with the 
roller 5, are so positioned relative to the apply 
ing mechanism 7 that the threads or filaments 
are caused to contact with the applying element. 

In this embodiment, the applying mechanism 
T constitutes a roller 8, with or without a suit 
able cover, rotating in a receptacle 8' contain 
ing the desired material. The applying element 
8 may be positively driven, the direction of ro 
tation being the same or opposite to the direc 
tion of movement of the materials, or it may be 
loosely mounted and rotated by movement of the 
thread Tithereover. 
The roller 5 is disposed at such a distance 

from the applying mechanism 7 that in the course 
of operation the threads T contacting therewith 
are merely moistened with the material and have 
not yet been softened, plasticized or Swollen. In 
this embodiment, the roller 5 is provided with 
an annular groove 9 of the shape and size de 
sired in the final product, and thus it serves to 
bring the moistened threads into the desired 
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After leaving the roller 5, the assembled 
materials become swollen and plastic and they 
are united in the form given them by the groove 
9. The solvents are then eliminated in any suit 
able manner as, for example, by a suitable pas 
sage in air or through a heated tube (not shown). 
Finally, the material is wound on to the bob 
bin 0 which in the form shown is frictionally 
driven by the element f. 
The peripheral speed of the bobbin (O and the 

drawing device 5 are so regulated that the thread 
passing therebetween is subjected to no undue 
tension, with the result that the material wound 

. On the bobbin is not stretchied to any undue de 
gree. It is also apparent that, while the fila 
ments are in the swollen or plastic state, sub 
stantially no stretching thereof is effected. 

Instead of using a single drawing roller, a plu 
rality of such rollers may be used. When a plu 
rality of such rollers is used, either one or both 
of them may be channeled to impart the desired 
shape to the materials under treatment. It is, 
of course, understood that in accordance with 
the principles of this invention, both of these 
rollers are so disposed relative to the apply 
ing mechanism that "the materials contacting 
-therewith are merely moistened with the Solvent 
or swelling agent and have not yet become swol 
len, plasticized or softened. 

Referring now to Figure 2, wherein a modifl 
cation utilizing two rollers is disclosed, the ref 
erence numerals, 2, 3, 4 and 5 designate 
spools of the material T and constitute a Source 
of supply for this apparatus. From the source 
of Supply, the threads T are Withdrawn by the 
positively driven rollers 6 and 7 and caused to 
pass over a guide 8 and thence across the sol 
vent-applying mechanism 9. 
In this form the solvent-applying mechanism 

comprises a wick 20 suspended in a receptacle 2 
containing the desired solvent or SWelling agent. 
As the materials are drawn from the wick, they 
may be passed between one or more wipers 22, 
designed to eliminate the excess solvent or swell 
ing agent, and thence to rollers 6 and 7. The 
iconstituent materials, after leaving the roller T, 
are caused to unite and the Solvent removed as 
described in the preceding modification. The 
material is then wound on a reel 23, the periph 
eral speed of which is adjusted relative to the 
peripheral speed of the roller so that no undue 
tension is imparted to the thread. 
The rollers 6 and 7 are positively driven at 

the same peripheral speed or at speeds slightly 
different from one another. 

It is to be noted that these rollers in Figure 2 
are shown as one above the other. This is not 
necessary or essential for the successful practice 
of this invention. The rollers may be disposed 
and positioned in the same horizontal plane or 
otherwise as desired. 

Referring now to Figure 3, there is illustrated 
another form of Solvent-applying mechanism. It 
comprises a pervious and preferably absorbent 
material 24 supplied with the solvent by means 
of capillary action through a wick 25 suspended 
in a vessel 26 in which the liquid is maintained at 
a constant level by mechanism Well known in the 
art. A freely mounted roller 27 in a bearing 28 
serves to maintain the threads or filaments in 
contact with the applying mechanism. 

It is apparent that the apparatus above de 
scribed may be used with any number of threads, 
depending on the product desired. Likewise, the 
apparatus may be employed to produce materials 

ing apparatus. 
not as yet glued together and are, by virtue of 
the groove, made to assume the shape which they 

3 
wherein the threads on the exterior surface are 
only united or wherein all the threads are united. 

In order to more clearly define the nature of 
the invention, the following specific procedures 
are set forth. It is to be understood that the 
process described in these examples may be car 
:ried out in any of the apparatus previously de 
scribed, and that the invention is not restricted 
to the precise details set forth therein. 

Eacample I-A 300 denier, 48 filaments, 150 
twist acetate thread wound on a bobbin is un 
Wound therefrom at a linear speed of 250 m. per 
minute. It is moistened by means of any coat 
ing or wetting apparatus with a mixture com 
posed of 90% acetone and 10% ethyl alcohol. 
A conveying device composed of a roller with 

a narrow and not very deep groove is placed at 
a distance of from 10 cm. to 1 m. from the COat 

In this region the filaments are 

are Subsequently to have in the horsehair. 
On leaving the roller, the horsehair traverses 

a certain distance, either in the free air or in a 
pipe, whereby solvent recovery is facilitated, and 
then wound on a receiving device (bobbin or reel) 
which revolves at such a speed that there is no 
appreciable tension between the receiving appa 
ratus and the conveying apparatus. 

Eacample II.-Eight .300 denier, 24 filaments, 
cellulose acetate threads, without tension, Wound 
on flanged bobbins are unwound together at a 
speed of 150 m. per minute and, after being com 
bined into a band of any width, are passed Over 
an apparatus whereby they are given an acetone 
coating. 
The conveying apparatus, which may be placed 

at a distance of 20 to 50 cm. from the coating de 
vice, is composed of two parallel cylinders over 
which the band is wound successively, each of 
these cylinders or only the second having the 
groove of a practically rectangular cross-section, 
of 5.5 mm. width and 42 mm. depth. After these 
two rollers, the lamé thus formed passes through 
the free air until it is practically dry and is then : 
wound on a reel revolving at such a Speed that 
there is the east possible tension between this 
drum and the conveying rollers. This gives: a 
very regular lamé of 4 mm. thickness which has 
not been Stretched. 
Since it is obvious that various modifications 

may be made in the above details without de 
parting from the nature or spirit thereof, this 
invention is not restricted thereto except as set 
forth in the appended claims. 

I claim: 
1. A method of making artificial horsehair, 

straws, tapes, bands, ribbons and the like which 
comprises applying a modifying agent to a plu 
rality of artificial filaments formed of a cellulose 
derivative, conveying the filaments moistened 
with the modifying agent for a time insufficient 
to permit the modifying agent to soften or Swell 
said filaments, uniting said filaments, and con 
veying the filaments, after the modifying agent 
acted thereon and while said filaments are in the 
swollen and plastic state, under such conditions 
that substantially no stretch is imparted thereto. 

2. In a method of making artificial horsehair, 
straws, tapes, bands, ribbons and the like, the 
steps which comprise treating a plurality of arti 
ficial filaments with a modifying agent, uniting 
said filaments after they have been Swollen or 
rendered plastic, conveying said flaments after 
they have been swollen or rendered plastic and 
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while said filaments are in the Swollen and plastic 
state under conditions imposing substantially no 
tension thereon whereby substantially no stretch 
is imparted thereto, and winding the united fila 
ments under conditions whereby substantially no 
stretch is in parted thereto. 

3. A method of making artificial horsehair, 
straws, tapes, bands, ribbons and the like which 
comprises applying a modifying agent to a plu 
rality of artificial filaments formed of a cellulose 
derivative, conveying the filaments moistened 
with the modifying agent for a time insufficient 
to permit the modifying agent to Soften or SWell 
said filaments, arranging said filaments in the de 
sired shape prior to the softening or swelling 
thereof, uniting said filaments after they have 
been swollen or rendered plastic, conveying the 
filaments, after the modifying agent acted there 
on and while said filaments are in the swollen and 
plastic state, under such conditions that Substan 
tially no stretch is imparted thereto, and wind 
ing the united filaments under conditions 

... whereby substantially no stretch is imparted 
thereto. 

25 4. An apparatus for making artificial horse 
hair, straWS, tapes, bands, ribbons and the like 
comprising means to apply a solvent or swelling 
agent to a plurality of artificial filaments or 
threads formed of a cellulose derivative, a posi 
tively driven roller having a channel in its periph 
eral surface through which the treated filaments 
or threads pass, said roller being disposed at such 
a distance from the applying means that it will 
convey the treated filaments or threads before 
they have become plastic or Swollen, and means 
cooperating with said roller to convey the threads 
or filaments, after they have become plastic or 
Swollen and while said filaments are in the Swol 
len and plastic state, under conditions imposing 
no undue tension on said threads or filamentS. 

5. An apparatus for making artificial horse 
hair, Straws, tapes, bands, ribbons and the like 
comprising means to apply a Solvent or SWelling 
agent. to a plurality of artificial filaments or 
threads formed of a cellulose derivative, a posi 
tively driven roller having a channel in its periph 
eral Surface through which the treated filaments 
or threads pass, said roller being disposed at such 
a distance from the applying means that it will 

2,054,786 
convey the treated filaments or threads before 
they have become plastic or swollen, said roller 
also serving to convey said filaments or threads 
from a source of supply and through the applying 
means, and means cooperating with Said rollier 
to convey the threads or filaments, after they 
have become plastic or Swollen and while said 
filaments are in the SWollen and plastic state, 
under conditions imposing no undue tension. On 
Said threads or filaments. 

6. An apparatus for making artificial horse 
hair, straws, tapes, bands, ribbons and the like 
comprising nileans to apply a Solvent or SWelling 
agent to a plurality of artificial filaments or 
threads formed of a cellulose derivative, a posi 
tively driven roller having a channel in its periph 
eral Surface through which the treated filaments 
or threads pass, Said roller being disposed at 
Such a distance from the applying means that it 
Will convey the treated filaments or threads be 
fore they have become plastic or swollen, means 
cooperating With said roller to convey the threads 
or filaments, after they have become plastic or 
Swollen and while said filaments are in the SWol 
len and plastic state, under conditions imposing 
no undue tension on said threads or filaments, 
and means to wind the united filaments without 
stretching the same. 

7. An apparatus for making artificial horse 
hair, straWS, tapes, bands, ribbons and the like 
comprising means to apply a solvent or Swelling 
agent to a plurality of artificial filaments or 
threads formed of a cellulose derivative, a posi 
tively driven roller having a channel in its periph 
eral Surface through which the treated filaments 
or threads pass, said roller being disposed at such 
a distance from the applying neans that it will 
convey the treated filaments or threads before 
they have become plastic or swollen, said roller 
also Serving to convey said filaments or threads 
from a source of supply and through the apply 
ing ineans, means cooperating with said roller to 
convey the threads or filaments, after they have 
become plastic or SWOllen and while said fila 
inents are in the Swollen and plastic state, under 
Conditions imposing no undue tension on Said 
threads or filaments, and means to wind the 
united filaments without stretching the same. 
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