
May 26, 1959 H. B. KLINE ETAL 2,887,843 

?? 

'(. 

  





2,887,843 
3 

depending upon the pitch between thread turns, present 
substantial lengths of thread for processing. Although 
preference is indicated for the Knebusch reel, other reels, 
either of unitary construction or spaced and skewed 
rollers can be advantageously utilized, since each is 
adapted to form a store of thread in the shape of a helix 
for economical processing. 
The strand 28, formed of the three yarns 15, 16, 17, 

while on the reels 26, 29, 30 and while in the form of a 
helix, can be subjected to a desired liquid treatment or 
treatments that ordinarily are applied to viscose rayon 
yarns such as wash treatments, desulfurizing, bleaching, 
etc. The treatments are generally applied through tubes 
40, 41, 42, the liquids spreading over and blanketing the 
strand helix, each yarn being equally subjected to the 
treatment so that upon subsequent separation each will 
have uniform and similar final characteristics. 
liquid processing the final treatment on the strand is that 
of drying. As shown, drying of the strand 28 is per 
formed on the last reel 30 through which steam is cir 
culated. The strand 28 is then led through guide 32 be 
yond which it is divided into the individual yarns 15, 16, 
17, each yarn being advanced to its respective collecting 
device 37, 38, 39, after first passing through its respective 
guides 33, 34, 35. 
The reason for imparting a twist into the yarns 15, 16, 

17 is to enable their separation after the strand 28 leaves 
the drier reel 30. One method successfully utilized to 
separate out the yarns is to thrust a sharp pointed instru 
ment, such as a pin, into the travelling strand 28 to thus 
effect a backing up of the twist, or forming a node, at 
that point in the particular strand portion or in the par 
ticular yarn of said strand where it is pierced. This 
backed-up twist substantially immediately contains the 
twist and thus groups the filaments of the particular yarn 
as if tying them together by means of a knot. Another 
method is one where the composite strand is flattened 
while running over an arcuate or convex surface under 
a slight tension, the spread filaments are gathered or 
sorted by the twist into the component yarns and an inter 
jection of a pin readily divides out the specific yarn. The 
individualized yarn is then temporarily passed to an air 
aspirator tube collecting device (not shown) leaving the 
operator free to effect the further division of the remain 
ing two yarns. Once a separation of the three yarns is 
effected they are then passed on to their winding or col 
lecting devices. 

It has been found that there exists a relationship be 
tween the running speed of the strand bundle and the 
number of turns of twist for separation purposes. In gen 
eral, lower twists per unit length are employed at the 
higher strand speeds. Thus, for example, at strand speeds 
of about 60 to 100 meters per minute, speeds usually em 
ployed in continuous spinning and processing methods, 
it is advantageous to employ one twist in lengths ranging 
from about 200 inches to 600 inches. For speeds lower 
than 60 meters per minute or for about 20 to 50 meters 
one may employ a twist for a shorter running strand 
length, e.g. ranging from about 60 to 180 inches. Also, a 
low twist advantageously permits the laying of the yarns, 
while in the strand, in a generally parallel manner for 
more effective processing. Furthermore, a twist in the 
yarn also will tend to restrict broken filaments to the 
original yarn body as the strand passes over the reel. The 
remaining yarns in the strand also assist in helping to 
keep the reel clean of possible fugitive wraps. 

In Figure 2 of the drawing there is shown a modifica 
tion of the source of supply of yarns which are formed 
into a strand for subsequent processing over a plurality 
of reels. At least three supply packages 55, 56, 43 of 
flat wound yarn are positioned in a creel 44 (generally 
shown). The flat wound yarn is withdrawn over-end 
through guides 46, 47, 48 positioned ahead of them then 
through gathering guide 49 where the yarns are combined 
into a strand 50 which is led through another guide 5 
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onto a reel 52, and thence onto subsequent reels 53, etc. 
While on reels 52, 53, etc. the strand 50 can be sub 
jected to various desired processing treatments then later 
separated into individual yarns 55, 56, 43 in the manner 
hereinbefore described, and wound on separate bobbins 
by separate collecting means. Where yarn is withdrawn 
from packages and the twist is more frequent the rate 
of strand travel is slower, lesser drawing speeds are nec 
essary for purposes of later separation. 
The process of the present invention may be employed 

for the treatment of continuous-filament yarns of all 
types–natural fibers, e.g. silk; artificial fibers, e.g. vis 
cose rayon, cellulose acetate or other regenerated cellu 
lose fibers; and also synthetic fibers, e.g. those made from 
linear polyesters, polyamides or polyacrylics such as vinyl 
polymers or copolymers including those made from acry 
lonitrile. The new process is particularly suited to con 
tinuous-spinning methods where the extrusion and subse 
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quent fiber processing is performed in a continuous se 
quence of operations such as in certain viscose rayon and 
cuprammonium methods. The process, however, is also 
advantageously suited to those methods where the spin 
ning continuity is interrupted after the extrusion and 
coagulation step. Such spinning methods are usually 
employed in the melt and dry-spinning fields because the 
extrusion speed is far in excess of the speed at which the 
coagulated or solidified fiber could be processed on thread 
advancing devices. It is with these methods that the 
method of Figure 2 could be employed with advantage. 
Thus, for example, a melt-spun polyester or polyamide. 
fiber is first, collected as a flat yarn on a package at the 

A plurality of 
yarns from such packages, thereafter, can be subjected to 
one or more treatments on a series of thread-advancing 
devices travelling at 30 to possibly 150 meters per minute 
in accordance with the method of Figure 2. Among the 
yarn treatments that may be applied in accordance with 
this invention are, applying regenerating or purifying 
liquids, washing with water to remove impurities; stretch 
ing, bleaching, dyeing, applying finishing or sizing mate 
rials, and drying. In the processing and after-treatment 
of viscose rayon which has been extruded into an acid 
coagulating bath, are the steps of dilute acid regeneration, 
stretching, washing with water, desulfurizing, bleaching, 
oiling and drying. 
By combining several yarns into a strand and processing 

them while in strand form low denier yarns advantageously 
can be spun and processed more economically on a con 
tinuous apparatus. A plurality of low denier yarns can 
be thus more effectively treated over a thread advancing 
reel and with less stoppage for breaks than could be here 
tofore done. Further, a strand of low denier yarns can 
be advanced over thread advancing devices without addi 
tional care in the design of reels that are ordinarily re 
quired for the processing of yarns. While the invention 
has been described with reference to an apparatus process 
ing three yarns in a strand it is not, of course, limited to 
that number and more than three can be readily handled 
in as advantageous a manner. 
What is claimed is: 
1. The method for handling a plurality of yarns for 

processing in the form of a helix, each of said yarns of 
said plurality having a twist, the steps comprising; bring 
ing together as a single strand at least two separately 
twisted yarns; forming a helix of said strand; advancing 
said: strand through said helix while subjecting it to a 
yarn treatment; passing said treated strand through said 
helix; separating said strand into the original constituent 
yarns by backing up the twist; and collecting said yarns 
into separate packages. 

2. The method for handling a plurality of yarns for 
processing in the form of a helix, each of said yarns of 
said plurality having a twist, the steps comprising; bring 
ing together as a single strand a plurality of separate 
yarns each having a twist; forming a helix of said strand; 
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advancing said strand through said helix while subjecting 
it to a yarn treatment; separating said strand into the 
original constituent yarns by backing up the twist of each 
yarn and thereby bringing together the constituent fila 
ments corresponding to each of said plurality of yarns; 
and thereafter collecting said individual yarns into sepa 
rate packages. 

3. The method for handling a plurality of yarns as a 
single strand for processing while in the form of a helix 
comprising; forming a plurality of separate yarns; impart 
ing a twist to each of said plurality of yarns; bringing 
together said plurality of yarns as a single strand; form 
ing a helix of said strand; rotating said helix and advanc 
ing said strand therethrough; subjecting said strand while 
in the helix to a yarn treatment; separating said strand 
after it has passed through said helix into the original 
constituent yarns by backing up the twist of each yarn 
and thereby bringing together the constituent filaments 
corresponding to each of said plurality of yarns; and 
thereafter collecting said individual yarns into separate 
packages. 

4. The method for handling a plurality of yarns as a 
single strand for processing while in the form of a helix 
comprising; forming a plurality of separate yarns; im 
parting a low twist to each of said plurality of yarns; 
bringing together said plurality of yarns as a single strand; 
forming a helix of said strand; advancing said strand 
through said helix while subjecting it to a yarn treatment; 
separating said strand after it has passed through said 
helix into the original constituent yarns by backing up 
the twist of each yarn and thereby bringing together the 
constituent filaments corresponding to each of said plu 
rality of yarns; and thereafter collecting said individual 
yarns into separate packages. 

5. The method for continuously spinning a plurality 
of yarns comprising; extruding a yarn forming solution 
from a plurality of sources; solidifying said extruded solu 
tion into yarns each having a plurality of filaments; im 
parting a twist to each of said formed yarns; combining 
said yarns into a single strand; forming a helix of said 
strand; rotating said helix and subjecting it to a yarn treat 
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ment; dividing said strand after it has passed through 
said helix into original constituent yarns by backing up 
the twist of each yarn and thereby bringing together the 
constituent filaments corresponding to each of said plu 
rality of yarns; and thereafter collecting said individual 
yarns into separate packages. 

6. The method for continuously spinning viscose rayon 
comprising; extruding a viscose solution from a plurality 
of sources into an acid regenerating bath to form yarns; . 
imparting a twist to each of said yarns; combining said 
plurality of yarns having twist into a single strand; form 
ing a helix of said strand; advancing said strand through 
said helix and meanwhile subjecting it to treatment; 
dividing said strand after it has passed through said helix 
into constituent separate yarns by containing the twist 
of each yarn and thereby bringing together the constituent 
filaments corresponding to each of said yarns; and there 
after collecting said yarns separately. 

7. The method for continuously spinning viscose rayon 
comprising; extruding a viscose solution from a plurality 
of sources into an acid regenerating bath to form yarns; 
imparting a twist to each of said yarns; combining said 
plurality of yarns having a twist into a single strand; form 
ing a plurality of successive helices of said strand and 
subjecting each of said helices to at least one processing 
treatment; the last treatment of said plurality of process 
ing treatments being that of drying; dividing said strand 
after the drying treatment into the constituent separate 
yarns by containing the twist of each yarn and thereby 
bringing together the constituent filaments correspond 
ing to each of said yarns; and thereafter collecting said 
yarns separately. 
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