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This invention relates to the manufacture of 
staple fiber yarn, and in particular to the manu 
facture of staple fiber yarn from continuous 
filaments. w 
According to the present invention staple fiber 

yarns Orlike products are produced by extruding 
a spinning solution in the form of a bundle Of 
continuous filaments, drawing Said filaments 
from the point of extrusion and Winding them on 
a package support by positively rotating said 
package support, so that the denier of the bun 
dle waries inversely with the warying diameter 
of the package during its formation, and Subse 
quently positively rotating Said package support 
to permit the Withdra Wal of the filaments, sepa 
rating the filaments from each other, cutting 
Successive groups Of Separated fibers Of prede 
termined length from the ends of the separated 
filaments, assembling Said groups in Such a 
manner that the forward ends of fibers of each 
group extend beyond the rearward ends of fibers 
of the preceding group and compacting the as 
sembled groups of fibers into a coherent staple 
fiber product of substantially uniform denier, 
for example in the manner described in U. S. 
applications S. Nos. 155,226 filed 23rd July 1937 
and 168862 filed 14th October 1937. 
The positive driving of the package Support 

during the production of the filaments results in 
the peripheral speed of the package increasing 
with the diameter of the package, and in conse 
quence in progressive diminution in the denier 
of the individual filaments as well as of the total 
bundle of filaments, since the linear rate of 
production of the filaments is determined by the. 
package drawing the filaments from the jet at a 
Speed always equal to its peripheral Speed. How 
ever, the positive driving of the package support 
in the unwinding operation provides a direct 
compensation for this diminution, the rate of 
unwinding gradually decreasing with decrease in 
package diameter. Consequently, the rate of 
feed of the filaments in the unwinding operation 
is constant as far as weight is concerned, and 
the resultant product is of substantially uniform 
weight, although the denier of its individual 
fibers progressively increases from the beginning 
of the Operation on the material of a particular 
package to the end. A uniform rate of cutting 
produces fibers whose length diminishes as the 
Supply package is consumed., but this diminution 
in length is compensated by the progressive in 
Crease in fiber denier, 

A. further feature of the invention is the si 
multaneous production of a plurality of staple 

(Cl. 18-54) 
fiber yarns from a single package produced by 
winding a bundle of continuous filaments in the 
manner described above, the method of winding 
permitting the filaments to be laid on the sur 
face of the package in such a way that they can 
be withdrawn from the package as a plurality 
of ends quite separate from each other. This 
advantageous result is obtained because the fila 
ments are merely laid on the package and are 
not pressed in between each other or into the 
Surface of the package as in the case of the 
usual drum-winding operation used for packag 
ing yarn at COnstant Speed. This further method 
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of operation according to the inwention enables 
the product Of a Single Spinning jet in the COn 
tinuous filament producing machine to be formed 
into a plurality of Staple fiber products of low or 
relatively low weight, without requiring the use 
of more than One Winding Unit to deal With the 
product of the One jet. x w 
The unwinding of the continuous filaments by 

positive driving of the package, support causes 
the filaments to be delivered from the package 
at, a rate proportional to the delivery speed of 
the package, and the further delivery of the 
filaments, Whether as a single bundle or as a 
plurality of bundles, for the Cutting from them 
of groups of fibers intended for assembly into a 
staple fiber product, should be effected in Such 
a way as not to influence the rate of delivery of 

| the filaments from the package. 
i A. further feature of the invention therefor 
resides in the provision of an air jet for for 
warding the filaments delivered from the pack 
age, the non-positive urging of the filaments by 
the jet enabling them to be delivered at a speed 
equal precisely to the peripheral speed of the 
package throughout the unwinding operation. 
By way of example a form of mechanism 

suitable for carrying out the invention will now 
be described in greater detail with reference to 
the accompanying drawing in which: 

Fig. 1 is a side elevation and Fig. 2 a front 
elevation of a winding unit for winding a con 
tinuous filament artificial yarn continuously 
with its production; | 

Fig. 3 show's a detail of the mechanism of Figs. 
1 and 2: and i 

Figs. 4 and 5 are a side elevation partly in 
section and front elevation respectively of an 
unwinding mechanism suitable for the purposes 
of the present invention. * 

Referring to Figs. 1 and 2 a. continuous fila 
ment artificial yarn i is drawn from the spin 
ning cabinet 2 in which it is produced and led 
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2 
through a guide 3 which it, leaWes in the form 
of two separated bundles of filaments 4. The 
bundles 4 are led separately through a pair of 
guides 5, 6 to a package 7 on Which they are 
traversed by means of the guides 5 and 6. The 
package 7 is built on a package support 8 se 
cured to a spindle 9 by neans of an end p?ate i 0 
and a Screw i i, which clamp the package Sup 
port 8 against, a large driving flange i 2 carried 
by the spindle 3. The Spindle 9 is piwotally se 
cured at i 3 to an arm i 4 Swinging about a shaft 
5. The driving fange i 2 rests On a driving roll 

er i 6 mounted on a shaft i 7, the shaftS 15 and 
f1 extending the whole length of the Spinning 
apparatus 2 and Serving a large number of 
winding units. The rotation of the flange 2 
by means of the roller i 6 rotates the package 7 
at, a constant angular Speed so that the bundles 
of filaments 4 are wound on the package. 
The guides 5 and 6 are Shown in greater de 

tail in Fig. 3. They are trawersed by means of 
a shaft i 8 carrying a collar i 9 on which the 
guides 5 and 6 are formed, the guides being 
made of bent wire and being supported in their 
traWerse by means of a Supporting bar 20. By 
these means the two bundles of filaments 4 
are led in slightly Spaced relationship to the 
package 7. The tangential paths followed, by 
the tw0 bundles to the periphery of the pack 
age i 7 areslightly different, and the two bundles 
are laid on the package Out of phase with each 
other, so that they are subsequently able to leave 
the package as separate bundles without diffi 
culty. Since the package 7 rotates at a constant 
angular speed, and since its diameter increases 
slight?y during the Winding operation, its pe 
ripheral Speed also increases slightly. As a Con 
sequence, the denier of the filaments falls slight 
ly from the inside to the Outside of the pack 
age, the rate of delivery from the Spinning cabi 
net 2 being constant in terms of weight, and 
the delivery in terms of length of yarn being 
determined by the peripheral Speed of the pack 
age 7. Thus, each turn of yarn round the pack 
age represents a certain winding time, and a 
certain Weight of yarn, the length of a turn 
of yarn warying from inside to the outside of 
the package. 
When the package 7 is completed the arm 

j4 is raised and the Spindle 9 piwoted outWards, 
so that the completed package may be replaced 
by a new package Support 8. In the meantime 
the yarn delivered from the Spinning Cabinet 
2 is collected on the driving roller i 6 which ex 
tends past the guides 5 and 6, for this purpose, 
the yarn thus collected being slid of to a nar 
row portion 2 of the roller i 6 and Subsequently 
Cut Off aS Waste. 
Unwinding of the package formed on the 

mechanism Shown in FigS. 1 and 2 is effected 
by the mechanism shown in Figs. 4 and 5 in 
which the package support 8 is prowided with a 
pair of driving flanges 24 for the purpose of 
Unwinding, the driving flanges 24 resting On two 
pairs Of friction Wheels 25. The friction Wheels 
25 are mounted Om Shafts 26 Which are driven. 
from a shaft 27 by means of gears 28 and a 
driving chain 29 passing round Sprockets 30. By 
these means the package 7 is rotated at a con 
stant angular Speed and the bundles of fila 
ments 4. Wound thereon are delivered at a con 
stant rate in terms of weight, each rotation of 
the package 7 representing a fixed weight of yarn 
by reason of the manner in which the package 
WaSWOund. 

2,224928 
The bundles 4 leaving the package 7 pass 

through guides 32 and over rollers 33 Surfaced 
with rubber, gutta-percha, or other material ap 
propriately removed in the electro-Static Series 
from the basic material of the filaments, as is 
described in U. S. application S. 233535 filed 
October 6, 1938. The rollers 33 are driven at a 
speed greater than the rate of delivery of the 
bundles 4 from the package 7 by means of a 
belt 34 and pulleys 35, 36, the pulley 35 being 
mounted on the Shaft 27 and the pulley 36 on 
the shaft 37 carrying the rollers 33. In conse 
quence the rollers rub against the bundles of fila 
ments 4 and cause them to be charged with static 
electricity. The arc of contact made by the fila 
ments with the roller 33 may be adjusted by ad 
justing the position of the guide 32. The guide 32 
is formed at the end of a rod 38 passing through 
holes in a pair of Spring elementS 39, the Spring 
in the elements 39 and their obliquity holding 
the rod 38 firm?y therein. By pinching the mem 
bers 39 together, hoWever, the rod 38 may be 
slid in Or out to adjust the arc of contact of the 
filaments on the rollers 33. The members 39 
are mounted on a trawerse bar 40, by means of 
Which the guides 32 are traversed to and fro 
along the length of the rollers 33. 
From the rollers 33 the bundles 4 are led 

through a guide tube 4 having an internal noz 
zle 42 Supplied through a pipe 43 with com 
pressed air from a header 44, the current of air 
through the tube 4 drawing the filaments from 
the package, 7, over the rollers 33, and into and 
through the tube 4. As is shown in Fig. 5, 
there are two tubes 4 l, One for each of the tWo 
bundles of filaments 4 Wound On the package, 
and the firm but non-positive pull of the air 
jets, together with the manner in which the 
bundes 4. Were Wound, draWS the bUIndles from 
the package and prewents filaments belonging 
to one bundle becoming attached to the Other. 
From the tube 41 the bundle 4 is conducted 

to a guide member 45 prowided With an internal 
air nozz?e 46 Supplied from the header 44 by means 
of a tube 47. The blast through the air nozzle 
46 blows the filaments through a diverging noZ 
Zle 48 by means Of Which they are Spread Out 
in the form of a flat band 49. By means of the 
diverging nozzle 48 and by reason of their elec 
trification on the roller 33 the filaments in 
the bundle 4 are separated from each other to 
permit successive groups of separated fibers to 
be cut from the end of the bundle by means 
of a Cutter 50 Of the hair Clipper type in the 
manner described in U. S. application S. No. 
155226 filed July 23, 1937. As described in that 
Soecification the successive groups of separated 
fibers are drawn on to a, band 5i by suction in 
duced through a suction pipe 52 in Such a man 
ner that the forward ends of fibers of each group 
extend beyond the rearWard ends Of fibers Of 
the preceding group. The fiberS are then COn 
pacted into a coherent Staple fiber product by 
means of rubbing bands 53. 
Having described my inwention What I desire to 

Secure by LetterS Patent iS: 
1. Process for the production of Staple fiber 

yarns and like products, Said process compris 
ing taking a package formed Of a, bundle Of fila 
ments that has a denier Warying inwersely With 
the diameter at Which it is Wound On the pack 
age, rotating Said package at a definite Speed 
Such as to permit the Withdra Wal Of the bundle 
of filaments at a rate Warying in Versely With the 
denier of the bundle, separating the filaments 
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from each other, Cutting Successive groups of 
separated fibers Of predetermined length from 
the ends of the Separated filaments, assembling 
Said groups in such a manner that the forward 
ends Of fibers Of each group extend beyond the 
rearWard ends of fibers Of the preceding group, 
and Compacting the assembled groups of fibers 
into a coherent staple fiber product of substan 
tially uniform denier. 

2. Process for the production of staple fiber 
yarns and like products, Said process comprising 
extruding a spinning solution in the form of a 
bundle of continuous filaments, drawing said fila 
ments from the point of extrusion and Wind 
ing them on a package support by rotating said 
package Support at a definite speed, so that the 
denier of the bundle waries inversely with the 

| Warying diameter of the package during its for 
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mation, and subsequently rotating the package 
at a definite speed such as to permit the with 
draWal of the bundle at a rate Warying inwersely 
With the denier of the bundle, separating the 
filaments from each other, Cutting successive 
groups Of Separated fibers Of predetermined 
length from the ends of the separated filaments, 
assembling Said groups in such a manner that 
the forWard ends of fibers of each group extend 
beyond the rearWard ends of fibers of the pre 
ceding group and compacting the assembled 
groups Of fibers int0: a, Coherent Staple fiber 
product of Substantially uniform denier. 

3. ProceSS for the production of Staple fiber 
yarns and like products, Said process comprising 
taking a package formed of a bundle of filaments 
that has a denier varying inversely with the di 
ameter at which it is wound on the package, ro 
tating Said package at a definite Speed Such as 
to permit the WithdraWal of the bundle of fila 
ments at a rate Warying in Versely With the denier 
of the bundle, Splitting Said bundle into tWO 
smaller bundles and, in each bundle, separating 
the filaments from each Other, Cutting Successive 
groups of separated fibers of predetermined 
length from the ends of the Separated filaments, 
assembling said groups in such a manner that 
the forWard ends of fibers Of each group extend 
beyond the rearward ends of fibers of the pre 
ceding group, and compacting the assembled 
groups of fibers into a coherent staple fiber prod 
uct of substantially uniform denier. 

4. Process for the production of Staple fiber 
yarns and like products, said process comprising 
extruding a spinning solution in the form of a 
bundle of continuous filaments, drawing Said. 
filaments from the point of extrusion and Wind 
ing them on a package support by rotating said, 
package support at a definite speed, so that the 
denier of the bundle Waries inwerSely With the 
warying diameter of the package during its for 
mation, subsequently rotating the package at a 
definite speed such as to permit the Withdra Wal 
of the bundle at a rate warying inversely With 
the denier of the bundle, splitting said bundle 
into two smaller bundles, and, in each of said, 
smaller bundles, separating the filaments from 
each other, cutting successive groups of Sepa 
rated fibers of predetermined length from the 
ends of the separated filaments, assembling Said 
groups in such, a manner that the forward ends 
of fibers of each group extend beyond the rear 
ward ends of fibers of the preceding group and 
compacting the assembled groups of fibers into 

3 
a Coherent Staple fiber product of Substantially 
uniform denier. 

5. Process for the production of Staple fiber 
yarns and like products, said process comprising 
extruding a spinning Solution in the form of a, 
bundle of continuous filaments, drawing said 
bundle from the point of extrusion, dividing Said 
bundle into two Smaller bundles, and Winding 
them on a single package support by rotating said, 
package support at a definite speed, so that the 
denier of the bundles Waries in Versely With the 
Warying diameter of the package during its for 
mation, subsequently rotating the package at a 
definite Speed Such aS to permit the Withdra Wal 
of the bundles at a rate Warying inversely With 
their denier, and, in each bundle, separating the 
filaments from each other, Cutting successive 
groups of Separated fibers of predetermined 
length from the ends of the separated filaments, 
asSembling Said groups in Such a manner that 
the fOrWard ends of fibers Of each group extend 
beyond the rearWard ends of fibers of the preced 
ing group and compacting the assembled groups 
of fibers into a coherent staple fiber product of 
Substantially uniform denier. 

6. Process for the production of Staple fiber 
yarns and like products, said, process comprising 
taking a package formed of a bundle of filaments 
that has a denier Warying in Versely With the di 
ameter at Which it is Wound on the package, ro 
tating said package at a definite speed such as 
to permit the Withdra Wal of the bundle of fila 
ments at a rate Warying in Versely With the denier 
of the bundle, non-positively Withdra Wing the 
filaments from said positively rotating package 
by means of an air jet, separating the filaments 
from each other, Cutting successive groups of 
separated fibers of predetermined length from 
the ends of the Separated filaments, assembling 
Said groups in Such a manner that the forWard 
ends of fibers Of each group extend beyond the 
rearward ends of fibers of the preceding group, 
and Compacting the assembled groups of fibers 
into a coherent staple fiber product of substan 
tially uniform denier. 

7. Process for the production of Staple fiber 
yarns and like products, Said process Comprising 
extruding a Spinning Solution in the form of a 
bundle of continuous filaments, drawing said, 
bundle from the point of extrusion, dividing Said. 
bundle into two Smaller bundles, and Winding 
them On a single package Support by rotating 
said package support at a definite speed, so that 
the denier of the bundles Waries inversely With 
the Warying diameter of the package during itS 
formation, subsequently rotating the package at 
a definite speed Such as to permit the WithdraW 
al of the bundle at a rate Warying in Versely With 
the denier of the bundle, non-positively With 
drawing the filaments from said positively rotat 
ing package by means of an air jet, and, in each 
bündle, separating the filaments from each 
other, cutting Successive groups of separated 
fibers of predetermined length from the ends of 
the separated filaments, assembling Said groups 
in such a manner that the forward ends of fibers 
of each group extend beyond the rearward ends 
of fibers of the preceding group and Compacting 
the assembled groups of fibers into a coherent 
staple fiber product of substantially uniform 
denier, 
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