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This invention relates to the production of an 
artificial thread, and more particularly it relates 

'...to the production of a composite thread, com 
posed of a base thread and artificial fibers sur 

5 rounding the same, by electrically spinning arti 
ficial fibers on a moving base thread. 
The “electrical spinning” of artificial fibers is 

disclosed in U. S. Letters Patent No. 1,975,504 of 
Anton Formhals and comprises, the electrical 
shattering or dispersion of a stream of Spinning 
solution into a plurality of artificial fibers by 
means of a high electrical potential. The fibers 
are attracted to a moving collector electrode hav ling a high potential charge of opposite polarity 

25 to the charge on the fibers, and during their 
travel to the collector electrode the solvent is 
evaporated from the fibers so formed. It is the object and purpose of this invention 
to prepare a composite yarn or thread com 

20 posed of a base thread surrounded by a plurality 
of electrically spun, artificial fibers. 

It is another object of this invention to elec 
trically shatter or disperse a stream of spinning 
solution to a plurality of fibers and simulta 

is neously collect the same on a base thread. Other objects of the invention will appear here 
inafter. . . . . . . The objects and purposes of the invention will 
be more clearly apparent by reference to the fol 

so lowing description taken in connection with the accompanying drawing, in which: Figure 1 is a diagrammatic, side elevational 
view of one form of apparatus for carrying out 
the present invention; . . . . . Figure 2 is a diagrammatic, side elevational 
view of a modified form of apparatus for carry 
ing out the present invention. Referring to Figure 1 of the drawing, reference 
numeral designates a storage receptacle con 
taining a quantity of spinning solution. A header 
conduit 3 is connected to the storage receptacle 
f, and is provided with a plurality of nozzles 
f5 through which a stream of spinning solution 
is extruded. A base thread 9 which may be 

is composed of cotton, wool, linen, hemp, artificial 
silk, wire, or any other desired material is passed 
about two grooved pulleys 23 and 25. Pulley 25 
may be rotated by means of a motor 2 or in any 
other desired mechanical or manual method. A 

I conductor wire 2 f is positioned below the base 
thread f9, and the nozzles is are preferably posi 
tioned above the said base thread. It is pre 
ferred that the nozzles be positioned somewhat 
to one side of the thread 9 or conductor wire 21 

sts and not directly over the same to prevent drip 

oppositely charged conductor. 2.f. 
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ping of spinning solution on the thread or wire 
when the electric current is shut off. One pole of . an electric device f : for the production of high 
potential electricity is connected to the header 
line 3, and the opposite pole of the device? 7 is 
connected to the conductor wire 21. In this way there will be a high electrical potential between 
the nozzles 5 and the conductor wire 21. As 
the spinning solution is extruded in streams from 
the nozzles 5, they are electrically shattered by 16 
naeans of the high electrical potential into fine, 
artificial fibers which are attracted towards the . . As the arti 
ficial fibers are noving towards the wire 2 they 
will come in contact with the base thread 9 is 
which is being moved between the nozzles and the 
conductor wire. The fine fibers are found to 
adhere to the base thread and will be collected 
and carried away therewith. It is found that the 
artificial fibers adhere quite well to the base 
thread and will be rolled on to the same to have 
close contact therewith by means of the grooved 
pulleys 25 and 23. The base thread as shown in 

a Figure i is endless and may be moved at a de 
sirable speed about the pulleys 23 and 25 until it is 
has been covered with the desired depth of 
artificial fibers. . . . . After the base thread has been covered with 
artificial fibers to the desired extent, it can be 
cut and tied to similar threads which have been so 
covered with artificial fibers and the whole passed 
through a twisting machine whereby to give a 
desired twist to the composite thread. It may 
also be desired in certain cases to twist together 
a number of the composite threads to make a 2, 3, 
3 or greater ply strand or cord as may be desired. 

Referring to Figure 2 of the drawing, the base 
thread 33 is pulled from a spool 35 positioned on 
a stationary support 3. The spool is preferably 
provided with a Smooth, round edged guide at 
member 39, and from there the base thread 33 
passes through a guide 4f into contact with a 
moistening mechanism 43. The moistening 
mechanism 43 is adapted to apply to the thread a 
sizing composition of any desired nature, or it 45 
may be used to moisten the thread with acetone or other electrically conducting liquid so that 
the base thread 3S will become electrically con 
ductive and serve as a collecting electrode. One 
pole of a source of high potential electricity IT so 
is connected to a member 34, such as a trolley 
or the like, which will continually contact the 
moving base thread 33. The trolley is prefer 
ably positioned on an insulated support 34° so 
as to prevent leakage of the electrical current 55 

Eli 

  

  

  

  



2, 

10 

5 

30 

40 

45 

50 

55 

65 

70 

5 

a desirable composite product. 

therefrom. The opposite pole of the source of 
high potential electricity T is connected to the 
header 3, leading from the storage receptacle. 
The conduit 3 is provided with a large plurality 
of nozzles 5 through which streams of spinning 
solution are extruded. As in the case of the 
modification discussed above with reference to 
Figure 1, the spinning solution is shattered by 
dispersing the same into a plurality of fine fibers 
which are attracted to the electrically charged 
base thread 33. The base thread 33 is passed 
about the guide roll 45 and is preferably passed 
over a plurality of grooved rollers 47 so that the 
artificial fibers which are being collected on the 
base thread in large quantities will be suitably 
rolled in contact with the thread so as to produce 

Inasmuch as the thread in this case is provided with a suitable 
conducting fluid, it will be unnecessary to pro 
vide the apparatus with a conductor wire as in 
the case of Figure 1. However, this feature of 
the invention is purely optional and instead of 
moistening the thread and passing the high 
potential current directly on to the thread, a con 
ductor wire such as 2, illustrated in Figure 1, 
may be substituted therefor. If desired, the base 
thread containing the artificial fibers in contact 
therewith may be passed over a guide roller 49, 
through a stationary guide 5, and directly 
through the rings 53 of a ring twisting device 55 
Such as is well known in the art. The thread 
will be twisted and directly wound upon a spool 5. 

The high potential electric current used in car 
rying out the present invention may be constant 
direct, fluctuating direct, or alternating current. 
In the case of direct current, the fibers formed 
Will be substantially straight and will pass with 
out any interruption directly towards the base 
thread on which they are collected. In the case. 
of alternating current the stream of spinning so 
lution, during its shattering into artificial fibers, 
Will be given slight impulses corresponding to the 
period of the cycle of the alternating current and 
thereby cause a crimp to be imparted to the fibers 
formed, and therefore after collection by the base 
thread, will form a slightly different appearing 
composite thread from that produced by the use of direct current. 
The artificial fibers may be produced from any 

kind or type of liquid spinning solution which will 
conduct an electric current and which will Coagul 
late or harden in a fiber form. Thus, for ex 
ample, artificial fibers may be formed from cel 
lulose derivative compositions, from various res 
ins, vitreous materials, or the like. 

Particularly desirable results have been ob 
tained by use of a spinning solution consisting 
of 150 parts by weight of cellulose acetate, 600 
parts by weight of acetone and 300 parts by 
weight of monomethyl ether of ethylene glycol, 
and which Spinning Solution has a viscosity at 
25° C. of about 35.7 poises. The spinning solu 
tion is preferably extruded from nozzles having 
single, orifice openings of approximately 0.0180 
inch in diameter. 
It may also be desirable to provide the electrical 

spinning apparatus With Suitable field directing 
or shaping screens, Wires or the like as described 
in my copending application Serial No. 88.430, 
filed July 1, 1936, now Patent No. 2,160,962. The 
field directing means may be parabolically shaped 
or otherwise shaped to direct the fibers along a 
narrow path against the base thread. The spin 
ning apparatus may also, if desired, be pro 
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vided with a spark gap means to regulate the 
length of the fibers as disclosed in my Copend 
ing application Serial No. 96,225 filed August 15, 
1936, now Patent No. 2,109,333. 
The base thread may have the same or a dif 

ferent color from the artificial fibers So aS to give 
any desirable contrast to the finished product. 
The spinning solution furthermore may contain 
delustering agents, pigments, dyes, or any other 
material to impart any desirable Optical appear 
ance to the finished product. 
The present invention has particular utility in 

making thread composed of mixed fibers, Such as 
for example wool fibers and cellulose acetate 
fibers so as to produce a product having the de 
sirable characteristics of both kinds of threads. 
If desired, the wool base thread may be in the 
form of a sliver and after the collection of the 
artificial fiber, the resulting composite sliver may 
be drawn and twisted so as to produce a mixed 
thread of great uniformity and very desirable characteristics. 

It has also been found that a Wire base thread 
may be covered With artificial fibers as a means 
of insulating the same. In this case it is often 
found desirable to spray the fiber coated wire 
With a Solution of a Solvent such as acetone or 
the like so as to cause a good, firm adherence of the artificial fibers thereto. 
Since it is obvious that many changes and 

modifications can be made in the above described 
invention Without departing from the nature and 
Spirit thereof, it is to be understood that the in 
vention is not to be limited except as set forth in the appended claims. 
I claim: 
1. In a process for the production of a thread 

composed of mixed fibers, the step which com 
prises electrically shattering or dispersing a 
Stream of Spinning solution into a plurality of 
fibers on to a preformed moving base thread thus to form a composite thread. 

2. In a process for the production of a thread 
composed of mixed fibers, the steps comprising 
electrically shattering or dispersing a stream of 
Spinning solution into a plurality of fibers be 
tween two electrodes, and passing a preformed 
base thread between said electrodes in such a 
manner as to collect said fibers thereon and thus to form a composite thread. 

3. In a process for the production of a thread 
composed of mixed fibers, the steps comprising 
creating a high electrical potential between a 
spinning nozzle and a preformed moving base 
thread, and passing a spinning Solution through 
said nozzle whereby to electrically shatter and 
precipitate the same and cause the same to be 
collected on Said base thread and thus to form 
a composite thread. . . 

4. In a process for the production of a thread 
composed of mixed fibers, the steps comprising 
electrically shattering or dispersing a stream of 
spinning solution into a plurality of fibers on a 
preformed moving base thread, and mechanical 
ly pressing said fibers on the said base thread to form a composite thread. 

5. In an apparatus for the production of a 
thread composed of mixed fibers, a spinning noz 
zle, an electrical conductor spaced from said noz zle, means for connecting opposite poles of a 
source of high potential electricity to said nozzle 
and conductor and means for moving a base 
thread adjacent said conductor. 

6. A composite thread comprising a base thread 
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thread. ..." . . . . . . . . . 
8. A composite thread comprising a base thread 

electrically spun onto said base thread. 
7. A composite thread comprising a base thread . 

and a surrounding covering of artificial fibers 
electrically spun onto said base thread said fibers 
positioned substantially longitudinally of said 

and a surrounding covering of fibers electrically 
spun onto said base thread, said fibers twisted 
into close contact. With said base thread. 

9. In a process for coating a preformed long 
narrow object of substantially... uniform cross 
section such as a wire, thread or the like, the steps which comprise electrically shattering or 
dispersing a stream of spinning solution into a 
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and a surrounding covering of artificial fibers 
the same on said object while moving the latter 
along a predetermined path and then collecting 
the thus formed composite, thread-like member. 

10. In a process for coating a preformed long 

plurality of fibers and simultaneously collecting 

5 
narrow object of substantially uniform cross-sec 
tion such as a wire, thread or the like, the steps 
comprising electrically shattering or dispersing a 
stream of spinning solution into a plurality of 
fibers between two electrodes, passing said ob 
ject between said electrodes along a predeter 

10. 

mined path in such a manner as to collect said , 
fibers thereon and then collecting the thus formed 
composite, thread-like member. ANTON FORMHALs. 15 

  

  

  

  


