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UNITED STATES PATENT OFFICE 
2,267,984 

METHOD OF AND MEANS FOR MANUFAC 
TURING 
OR THE LIKE 

MULTIPLE FLAMENT THREAD 

Louis E. Lovett, Cleveland Heights, Ohio, assignor 
to Industrial Rayon Corporation, Cleveland, 
Ohio, a corporation of Delaware 
Application May 26, 1938, Serial No. 210,174 

(C. 18-8) 5 Claims. 
This invention relates to a method of and 

means for manufacturing thread or the like; 
more particularly, to a method of and means for 
manufacturing according to the so-called con 
tinuous process thread or thread-like articles 
made up of a large number of filaments. 
Among other things, the invention involves the 

doubling of a thread or thread-like article char 
acterized by a large number of filaments with 
One or more Single- or multiple-filament threads 
in order to form a composite thread which may 
be more conveniently subjected to the necessary 
processing operations. One of the advantages of 
employing a composite thread of this kind is that 
the filaments are bound together throughout the 
Subsequent processing operations in such manner 
as to prevent separation thereof and the diffi 
culties attendant upon such separation. 

In the production of artificial silk thread by 
the so-called continuous process it is not infre 
quently desirable to double a freshly spun mul 
tiple-filament thread with a single- or multiple 
filament thread, this being equally true whether 
the product is to constitute a thread of the ordi 
nary multiple-filament type or is of the nature 
of a thread bundle adapted to be cut into fibers 
of staple length. In order to simplify matters, 
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the invention will be illustrated and described 
as applied to the manufacture of a thread bundle 
adapted to be reduced to the form of fibers of 
staple length. The apparatus shown in the ac 
Companying drawings represents one of numer 
ous embodiments of the invention which may be 
employed for the latter purpose. 

In the accompanying drawings, Figure 1 is a 
plan of a Staple fiber machine embodying and 
Operating upon the principles of the invention. 
Figure 2 shows a side elevation of the machine 
partly in Section as indicated by the line 2-2 
in Figure 1. Figure 3 is a vertical Section of the 
machine along line 3-3 of Figure 2. Figure 4 
shows a section along the line 4-4 of Figure 5 
of a typical form of thread-advancing thread 
Store device Which may be used to advantage in 
a machine employing the invention. Figure 5 
is an end elevation of the device of Figure 4. 

In the apparatus illustrated in the drawings, 
one or more multiple-filament threads 6 are sup 
plied by some suitable source such as the spin 
nerets T from which viscose is extruded into co 
agulating bath 8 contained in trough 9. Ordi 
narily, the thread bundle 6a resulting from the 
consolidation of the threads 6 is passed through 
a series of guides 0, and 2, being led thereby 
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vices of which a plurality may be arranged in any 
desired processing sequence and upon each of 
which the thread bundle may be continuously 
but temporarily stored in a large number of 
closely spaced, generally helical turns. Such 
thread-advancing thread store devices may take 
any of several suitable forms, one of which is 
the reel illustrated in Figures 4 and 5. - 

Reels of the latter type are advantageously 
employed in the practice of the invention because 
their construction permits their being supported 
from one end only, leaving their unsupported 
ends unobstructed by anything impeding the con 
tinuous discharge of the thread bundle. The 
reel of Figures 4 and 5, which will be but briefly 
described herein, is generally of the type shown, 
described and claimed in Patent 2,210,914, grant 
ed August 13, 1940, to Walter F. Knebusch. It 
embodies two rigid, generally cylindrical cage 
members and 8 made up of a number of lon 
gitudinally extending bar members 9 and 20 
Which are interleaved with each other. 
The bar members 9 of the reel member 7 

are Supported by a spider 2 which is mounted 
concentrically of and fixed to drive shaft 22 by 
the set Screw 23. The member f is, therefore, 
known as the concentric reel member. The bar 
members 20 of reel member 8 are supported by 
a Spider 24 which is rotatably mounted upon a 
bearing 25 in offset and inclined relation to con 
centric member 7, such bearing 25 being car 
ried by the frame member 26 in which the drive 
shaft 22 is journalled. Member 8 is referred 
to hereinafter as the eccentric reel member. 
Concentric reel member 7, being fixed to the 

drive shaft 22, is rotated therewith from a suit 
able power Source (not shown). Due to the fact 
that the bar members 9 of the concentric reel 
member 7 interdigitate with the bar members 
20 of the eccentric reel member 8, the latter is 
caused to rotate by bar-to-bar contact between 
the two reel members. The offset relationship 
of bar members 20 with respect to bar members 
9 causes the thread bundle to be supported first 
by one set of bar members and then by the other. 
At the same time, the inclined relationship be 
tween the respective reel members results in ad 
Vance of the thread bundle in a series of closely 
Spaced, generally helical turns from the thread 
receiving end of the reel to the thread discharge 
end thereof. 

Referring again to Figures 1 and 2, during the 
period of travel of the thread bundle upon reels 
3, 4 and 5, one or more processing operations, to a series of thread-advancing thread store de-55 as desired, may be performed upon it. 
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Thus reel 3, for example, may be utilized as 

a holding reel for the purpose of permitting co 
agulation of the several component threads to 
proceed substantially to completion. Thereafter, 
the thread bundle is advanced along reels 4 and 
f5 and in sequence along each of any subsequent 
reels, the number being such as to permit the 
completion of the several processing steps re 
quired by the particular method of manufacture . 
being followed. A suitable processing medium 10 
may be applied to the thread bundle while it is 
temporarily stored upon each of reels 4, 5 and 
so on by means of a suitable distributor 28 which 
may be supplied With processing liquor from Sup 
ply conduits 29 connected to supply tanks 30. 
Collecting troughs 3 are provided to catch the 
Spent processing liquid. - - - - - - - - - 

Ordinarily, in the processing of thread bundles 
upon Such thread-advancing reels, there is a 
tendency for the filaments of adjacent turns to 
become entangled. This results in breakage of 
filaments, causing knots or bunches of ends usu 
ally referred to as "slubs.' These slubs, which 
are carried along by the thread bundle, catch on 
the guides or break off and clog the drain out 
lets from the collecting troughs. These and 
other difficulties are, however, eliminated by the 
present invention, by which as a result of the 
Operations hereinafter described the spreading 
and consequent entanglement of filaments in ad 
jacent turns is largely prevented. 
The preferred node of carrying Out the inven 

tion, which obviously may be practiced in a num 
ber of different Ways and by means of various 
forms of apparatus, is illustrated as involving 
the forming and the doubling With the thread 
bundle 6d of a separate thread 32 which conven 
iently is, but need not necessarily be, a thread of 
Iower denier and of a lesser number of filaments 
than the thread bundle 6d. Wiscose Supplied by 
a common conduit 33 serving similar units of sev 
eral machines is pumped by means of pumps 34 
through the mass tubes 35 to form the separate 
threads 6 which are combined to form the thread 
bundle 6d. Simultaneously, the thread 32 is pro 
duced by a similar but separate thread-forming 
unit including the pump 34, mass tubes 35' and 
Spinneret T. 
Among other things, the preferred embodiment 

of the invention provides two alternately used 
spin spools 40 and 42 to one of which, depending 
upon which of the two is currently being em 
ployed in the doubling operation, the freshly spun 
thread 32 is passed through guides 36 and 37 
or 36 and 38 and upon which it is wound by 
means of reciprocating arm 4. In order to fa 
cilitate the Withdrawal and use in the doubling 
operation of the thread 32, the filled spin spool 
is rotated by means of reversible motor 48 at the 
proper Speed and in the proper direction to cause 
the thread 32 previously wound thereon to un 
wind therefrom, the unwinding of the thread 32 
being effected in such manner as to permit it to 
be doubled with the thread bundle 6d. Mean 
while, the empty spin spool is rotated in the op 
posite direction in such manner as to cause the 
freshly spun thread 32 to be wound thereon in 
the form of a package. - 
Spin spools 40 and 42 are rotatably mounted 

upon hollow drive shafts 43 through which the 
thread bundle 6d. is led, such hollow drive shafts 
being supported from a vertical frame member 
by bearing brackets 44. Sprockets 45 for driv 
ing shafts 43 are fixed thereto and connected by 
means of chains 46 to change speed device 47 
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2,267,984 
(Figure 3) which is driven through coupling 49 
from motor 48, which serves also to furnish the 
necessary motive power to actuate the travel'se 
guide arm 4 through the cam box 50. When 
the thread package on the filled Spool is exhaust 
ed, the respective directions of rotation of Spools 
40 and 42 are reversed, the leading end of the 
freshly spun thread 32 being simultaneously re 
moved from guide 37 and passed through the 
guide 38 thence conducted by traverse arm 4 to 
the empty spin Spool. 
The thread bundle 6a, directed by means of 

guide 0 to the hollow shafts 43 and thence to 
guides and 2, is doubled with thread 32 from 
the filled spool immediately after emerging from 
the shaft supporting said spool, thus forming 
composite thread bundle 6b. The composite 
bundle 6b thus formed is directed through the 
guides if and 2 to the first thread-advancing 
reel 3 and thence to the remaining reels in the 
sequence. The thread 32 does not interfere with 
the processing of the composite thread bundle 
6b; rather, the doubling operation tends to con 
fine within the composite thread bundle 6b any 
broken filaments which may inadvertently occur 
and, in consequence thereof, to prevent over 
riding of adjacent turns. 
Due to the fact that the doubling action effect 

ed by the rotation of the filled spin spool involves 
a withdrawal of thread 32 from the filled spin 
spool at a rate greater than the spinning speed 
of the threads 6, it is necessary to operate the 
pump 34’ which Supplies the Wiscose to the spin 
neret 7' forming the thread 32 at a speed some 
what greater than that of the pumps 34 of the 
thread-forming units forming the separate 
threads 6. The simultaneous compensation and 
decompensation of the spin spools 40 and 42 nec 
essary to maintain the linear speed of the thread 
32 constant is accomplished through suitable 
gearing combinations by means of the change 
speed device 47. The change in the direction of 
rotation of the spin spools is accomplished by re 
versing the direction of rotation of motor 48. 

If desired, a plurality of packages of thread 32 
previously formed in the conventional manner on 
another machine may be supplied and so posi 
tioned with respect to guide 0 as to cause thread 
32 to be continuously doubled with the thread 
bundle 6d. Such a procedure is, however, not so 
desirable as that contemplated by the method 
previously described in which the thread 32 is 
formed simultaneously with the formation of the 
thread bundle 6d itself, since, as is readily appar 
ent, it is necessary to break the thread bundle 6a 
in order to replace the empty spool when the 
Supply of thread 32 is exhausted. This frequent 
breaking of the thread bundle 6a to replenish the 
Supply of thread 32, while not otherwise objec 
tionable in the manufacture of staple fiber, will 
necessitate the repeated threading-up of the ma 
chine as a Whole. 
In apparatus of the kind to which the inven 

tion relates, the employment of thread-advanc 
ing reels involves the Concomitant desideratum 
of keeping the turns spaced as closely as possible 
in order to insure effective processing of the 
thread bundle on each of the several reels. To 
accomplish the desired result it is necessary to 
space the turns relatively closely together. Con 
sequently, unless restricted in some way, the in 
herent tendency of the filaments to separate in 
the course of the processing treatment and im 
part a flat ribbon-like appearance to the thread 
bundle causes over-riding of the filaments of ad 



2,267,984 
jacent turns, giving rise to knots and slubs, as 
previously indicated. 
To insure maximum efficiency and satisfactory 

treatment of the thread bundle, it is desirable 
that the processing medium be brought into in 
timate contact with the filaments thereof. AS 
has already been stated, the doubling operation 
contemplated by the instant invention when em 
ployed in the manner described prevents the 
tendency of the filaments to separate from being 
carried to the point where over-riding, snarling 
or tangling of the filaments resultS. Neverthe 
less it does not hinder the thorough processing of 
the thread bundle, which is not so compacted by 
means of thread 32 as to impair the thoroughness 
of the processing operation. 
In the processing of a multiple-filament thread 

bundle of relatively large denier such, for exam 
ple, as that used in the manufacture of staple 
fiber, a great many filaments are inevitably 
broken in the course of the operation of forming 
the thread bundle. The expedient of doubling a 
thread bundle of this type with One or more 
single- or multiple-filament threads to form a 
composite thread bundle among other things 
serves by consolidation of the filaments to en 
close within the composite thread bundle any 
broken filaments, thereby virtually completely 
eliminating the difficulties previously experi 
enced. In lesser degree the same holds true in 
the case of products of lower denier; for example, 
ordinary multiple-filament artificial silk threads. 
One of the particularly important results of the 

employment of the present invention in continu 
ous processing apparatus using thread-advancing, 
reels lies in the fact that in permitting a closer 
spacing of thread turns it makes possible the use 
of reels which are considerably shorter in length 
and smaller in diameter than Would otherwise be 
necessary. This feature, in addition to conserv 
ing floor space and cutting the cost of the facili 
ties for housing the equipment, accounts for a 
considerable saving in the expense of fabrication 
of the reels and construction of continuous proc 
essing machinery. In that it makes it possible 
for operators to attend to their tasks without 
having to Walk farther than necessary it mages 
it possible to employ their time to the maximum advantage. 

Obviously, numerous changes in the apparatus 
shown and described may be made Without in any 
way departing from the spirit of the invention. 
For example, the apparatus may readily be modi 
fied to permit of its use in the production of a 
variety of thread-like products other than multi 
ple filament viscose artificial Silk thread, all of 
which are comprehended by the term "thread' as 
hereinafter employed. While as indicated in the 
drawings the preferred form of machine emi 
ployed in the practice of the invention is double 
sided, other arrangements are equally possible. 
The apparatus as a whole may, if desired, bear 
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ranged to provide a plurality of similar horizontal 
tiers one above the other, a feature making poS 
sible a further saving in floor Space. 

It is intended that the patent shall cover, by 
suitable expression in the appended claims, 
whatever features of patentable novelty reside in 
the invention. 
What is claimed is: 
1. Apparatus for the production of a multiple 

filament artificial silk thread bundle comprising 
means containing a coagulant; means for simul 
taneously forming in said coagulant a plurality of 
artificial silk threads at least one of which is a 
multiple filament thread characterized by a large 
number of filaments; a rotor for taking up said 
multiple filament thread; rotary means for col 
lecting the remaining thread or threads; means 
Operating concurrently with said collecting means 
for Wrapping about said multiple filament thread 
One or more threads of like origin which have pre 
viously been collected on similar collecting 
means; and means for Synchronizing the oper 
ation of Said Wrapping and collecting means So 
that the Supply of Wrapping thread is depleted on 
one of said collecting means at the same over-all 
rate at which it is collected on the other. 

2. Apparatus as in claim 1 in which the col 
lecting System comprises two like spools each of 
which is rotated at a speed such that the wrapping 
thread is taken up by and withdrawn from said 
Spool at a constant linear speed. 

3. Apparatus as in claim 1 in which the part of 
the collecting System from Which the Wrapping 
thread is being Withdrawn at any given time 
comprises a hollow spool through which the mul. 
tiple filament thread is passed. 

4. Apparatus as in claim 1 in which the col 
lecting system comprises two aligned spools 
through both of which the multiple filament 
thread passes in traveling from the forming 
means to the rotor by which it is taken up. 

5. The method of uninterruptedly producing a 
multiple filament artificial silk thread bundle 
comprising the steps of Simultaneously forming 
in a common coagulant a plurality of artificial 
silk threads at least one of which is a multiple 
filament thread characterized by a large num 
ber of filaments; taking up said multiple filament 
thread on a rotor; collecting the remaining 
thread or threads with the aid of rotary collect 
ing means; concurrently with said collecting oper 
ation, wrapping about said multiple-filament 
thread one or more threads of like origin which 
have been previously collected with the aid of 
Similar rotary collecting means; and Synchroniz 
ing the Wrapping and Collecting gperations SO 
that the supply of Wrapping thread is depleted 
on one of said rotary collecting means at the 
same over-all rate at which is is collected on the 
other, whereby a uniform thread bundle of sub 
stantially continuous length is formed. 

LOUISE. LOVETT, 

  


