


2.247.529 PRODUC??TON FROM CONTINUOUS FILAMENTS OF YARNS, BXHIBITING 
july 1, 1941. 

??HE CHARACTERIST'TCS OF STAPLE F'TBBR YARNS 
2 Sheets-Sheet. 2 ?? Fi.1ed Ju1y 29, 1937 

zz 

2 

  

  

  

  



|Patented july 1, 1941 2.247.529 

UNTTED STATES PATENT OFFICE 
2,24,529 

PRODUC'109N F80M 00N'LINU0US 
MENTS Of' YARENS EXTHIIIBITING 

'uA 
'HIE 

{CAA{C''ERSTICS (OF' STAPLE IF'BE}, 

William Hwa??? 'aylor, Leslie Brisbane Gibbins, and 
?ífred Herberí Wo0druffi, Spondon, near Derby, 
BEngland, assigraors to Cellanese Corporation of 
America, a corporation of IDelawware 
Application July 29, 1987, Serial No. 156,298 

1ra Greaf Britain August 6, 1986 
(Cl. 19-1) 14 Claims. 

This invention relates to textile operations, and 
in particular to the production from continuous 
filamentS of yarns exhibiting the characteristics 
of Staple fiber yarns. ^ 

U. S. Patents Nos. 2,077,078 and 2,07'7,079 de 
Scribe the conversion of continuous filaments in 
tO Staple fiber products by causing a, bundle of 
cOratinuous filamentS to paSS in contact with a 
Cutting Surface mowing in the same general di 
rection as the filaments but at a differen? Speed 
therefrom and pressing the filaments against the 
Cutting Surface Substantially at a point in their 
length. The bundle of continuous filaments is 
converted into a continuous staple fiber product 
by the cutting action thus exerted on indiwidual 
filamentS in the bundle. 
According to the present invention the cutting 

action of a proceSS of the type above outlined is 
applied intermittently along the length of a 
bundle of continuous filaments So as to produce a 
product that exhibitS at corresponding intervals 
and in alternation with each other the char 
acteristicS of both a continuous filament product 
and a Staple fiber product. The process according 
to the invention can be carried out either by 
Warying at the desired interwalls the action of the 
mowing cutting Surface over which the filaments 
are paSSed in Sliding contact or by operating on 
materials that at the desired interwals have a 
different; behaviour on being subjected to the 
action of the cutting Surface, or by a combination 
of both these expedients. 

In order to Wary the action of the cutting Sur 
face, numerous mechanical modifications or addi 
tions may be made in the cutting apparatus, com 
prising the cutting Surface and the meanS for 
presSing the filaments against the cutting Surface. 

'These modifications will now be described with 
reference to the accompanying drawings, in 
Which--- ^ • ! ? 

Rig. 1 is a diagrammatic side elevation of one 
form of cutting apparatus as modified in accord-- 
ance with the present invention; and 

FigS. 2-8 show further modifications of the ap 
paratuS in accordance with the imwention. 

In Rig. 1 a, bundle of filaments [ is drawn from 
a suitable Source of Supply and proceeds between 
two rollers 3, 4 of which the lower roller 3 is a 
cutting roller prowided with sharp-edged helical 
flutes which under the pressure of the upper roller 
4, sever the filaments to form staple fibers. The 
upper roller 4 is a pressing roller having a hard 
Surface in the form of a rnetal sleewe which may 
be Supported by a body of Sporage rubber. The 
filaments are drawn through the rollers 3 and 4 
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by meanS of a pair of gripping rollerS 5 and 6 of 
Which the roller $ is fituted parallel to its axis, the 
flutes in this case not haWing sharp edgeS While 
the rollier 6 has a, Surface of rubber. From the 
gripping rollers 5 and 6 the staple fiber product ? 
is fed to the guide 8 of the cap Spinning dewice 9 
by nearms of which it is tWisted and Wound aS a, 
yarra. 'The rollers 3 and b are carried on ShaftS 
{0 and { positively driven at suitable Speeds, 
while the rollers 4 and 6 are carried in slotted 
bearings !2 and 3 in an arm fé hanging from a 
shaft; f5. The Speeds of the Shafts it and if are 
Such that the filaments passing between the roll 
ers 3 and é mowe at a Speed different from the 
peripheral Speed of the roller 3, So that the in 
dividual filaments, when pressed in contact with 
the roller 3 by the roller 4, are repeatedly severed 
by the edges of the flutes in the Surface of the 
roller 3, and are converted into a, continuous 
product containing Staple fibers. 
In 'accordance with the present inWention the 

pressure between the rollers 3 and 4, which is 
ordinarily occasioned by the weight of the roller 
4, is intermittently reliewed by means of a lewer 
l6 pivoted at IIT and actuated through a rod l8 
fron a can 9 on a Shaft 20. The toe 2 of the 
lewer 16 acts on the Spindle 22 of the roller 4 and 
lifts it at interwals. As a result; the filaments f 
paSSing between the rollers 3 and 4 are repeatedly 
Sewered to form the staple fiber product, T So long 
as the weight; of the roller 4 is resting on the 
roller 3. When the Weight of the roller 4, how 
ewer, is taken from the roller 3 by means of the 
lewer f6 actuated by the cam f9 this Sewering ac 
tion does not take place, and the continuous fila 
ment - bundle fl proceeds as Such through the 
rollers 3, 4 and on to the rollers 5, 6 and to the 
twisting dewice 9. 

Other methods of reliewing the pressure with 
Which the filiaments l are pressed against the 
cutting roller 3 are shown in FigS. 2,3, 4 and 5. In 
Fig. 2 a pressing roller 4 is prowided, whose weight; 
is insufficient to cause the Sewering of the fila 
ments by the cutting roller 3. The weight of the 
roller 4, howewer, is augmented at interWals' by 
means of a Spring 23 connected through a can 
follower 24 to a rotating carm 25 which causes the 
Spring to be compresSed at interwals and So causes 
the roller 4 to press on the roller 3 with sufficient 
force to cause Sewerance of the filaments. The 
preSSure of the Spring 23 is transmitted to the 
roller 4 by means of a Saddle 26 acting on the 
spindle 22 of the roller 4, the Saddle 26 being pro 
wided with a thumb piece 2 by means of which 
the Spring 23 may be compressed by hand so that 



2 
the roller 4 may be remowed when desired from 
the slotted bearings f2. The spindle 22 emerges 
from the slotted bearings at a gap 28 in one side 
of the bearingS. 
In Fig.3 is shown a modification of the pressing 

roller 4, part of the sleewe 29, with which the 
roller 4 is cowered being cut away ower part of the 
circumference of the roller to expose the Sponge 
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of the filaments taking place. This effect is aug 
mented by an increase in the tension of the fila 

" ments that takes place when they are lifted by 

rubber core 30 of the roller beneath. ' 'The roller . 
4 is still driven round by contact with the roller 3 
at the outer' portions 3 in contact With which the 
filaments do not paSS, When the filaments are 
paSSing between the cut away portion 30 of the 
roller 4 and the roller 3 they are not severed by 
the roller 3, but when the cut away portion has 
paSSed the nip between the rollers, the pressure 
with which the filaments are pressed against the 
roller 3 is Sufficient to cause sewering. r 
A modification similar in character to that of 

Fig. 3 is shown in Fig. 4 in which case the cutting 
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· roller 3 has part of its surface cut away at 32 ?? " 
While the pressing roller 4 is left; whole. If de 
Sired the modifications of Figs. 3 and 4 may be 
employed Simultaneously. ~ 
In Fig. 5 a pair of rollers is shown in which 

the cutting roller 3 has a, . groove 33 cut all the 
way round its surface at a point axially remowed 
from the middle of the nip between the rollers. 
As the filaments pass through the middle of the 
nip they are sewered by the flutes on the cutting 
roller 3. A yarn trawerSe rod 84 is prowided, how 
ewer, haWing a yarn guide 35 mounted' thereon, 
and the yarn guide 35 is mowed at interwalS So as 
to cause the filaments l to run into the groowe 
33 So that they are not severed. In this way the 

" filament, bundle is alternately severed and not 
SeWered Ower different parts of its length accord 

. |ing to the movements of the yarn traverse rod 34. 
In the modificationa Shown in Fig. 6 the waria 

tion in the cutting effect upon the filamerats is 
obtained by modifying the nature of the surface 
of the cutting roller 3. This is done by interrupt 
ing the flutes in the Surface of the roller 3 ower 
an area, 36, this area being left; highly polished so 
that it has no cutting action upon the filaments 
paSSing betWeen it and the pressing roller 4. The 
apparatus may be further modified by making 
both the rollerS 3 and 4 cutting rollers with heli 
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Cal flutes and by interrupting the flutes over one . 
‘Or naOre areaS On each roller. In this case sever 
ing Will take place by means of one or other of 
the rollers unleSS a plain part of each roller is in 
contact With the other, in which case no cutting takes place. 
In Fig. 'f the cutting action of the roller 3 is { 

Waried by Warying the tension with which the fila 
ment bundle is fed between the rollers. If the 
filaments proceeding between the rollers are un 
der a high tension cutting of the filaments by 
means of the flutes on the Surface of the roller 
3 does not take place. Accordingly in this modi 
fication a double armed. lever 3T pivoted on an 
axis 38 is provided and this lever is oscillated so 
that it alternately imposes and releases tension 
on the filaments l. 
' in Fig. 8 a variation in the cutting effect is ob-- 

.. tained by varying the angle at which the fila 
ments are fed between the rollers. A yarn guide 
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39 mounted on a puSh rod 40 sliding in a sleeve 4 , 
is provided, , which lifts the filaments I at inter 
vals above the normal line at which they proceed 
to the rollers 3, 4. This lifting of the filaments 
tends to lift; the roller 4, and so reduces the pres 
Sure with which the roller 4 presses the filaments 
against the cutting roller $, and prevents cutting 
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meanS of the guide 33. 
Alternatively or in addition to the employment; 

of the modifications described above, the boundle 
of filaments may be intermittently sized, waxed, 
lubricated or otherwise treated SO as to prowide 
mechanical resistance to the cutting action at the 
treated portions. Again, the filaments them 
SelWeS may offer Warying degrees of resistance to 
the cutting action as by intermittently warying in 

| diameter or by being intermittently strained or 
otherwise hawing their material modified, e. g. in 
the case of continuous filaments of cellulose ace 
tate or other cellulose ester, by . SapOnification. 
The filamerats may likewise be partially coaleSced 
at; interwalls along their length, or intermittently 
softened as, for example, by treatment with wa 
ter, or solvents or partial solvents, Such as in the 
case of cellulose acetate filaments, alcohol and 
acetone, suitably diluted with water or other non 
Solwent; if necessary. The filaments may also be 
electrified intermittently along their length so as 
to cause . a Spreading of the filaments to take 
place in the electrified portions thus assisting the 
cutting action of the rollerS. 
The intermittent treatment of the bundle of 

filaments may be regular or irregular. Recurring 
groups of treated and untreated portions of dif 
ferent lengths may appear in the final product, 
or the intermittent; threatment may be Such that; 
no repetition of the intermittent effect occurs in 
the product, which might give rise to ' undesired 
patterning in the fabricS in which it is used. Any 
suitable regularly or irregularly operating carms 
or other dewices may be employed to effect the 
intermittent motions necessary with some of the 
devices described above, such as the reliewing of 
increasing of the pressure or warying of the ten 
'sion of the filament.S. 

HaWing described our invention, what we desire 
to Secure by Letters Patent is: 

1. Method of converting a bundle of continu 
Ous filaments into a continuous product contain 
ing Staple fibers, Said method comprising pass- " 
ing a bundle of continuous filaments in Sliding 
contact With a mowing cutting surface, pressing 
Said bundle against said cutting Surface. So as to 
cause filaments in the bundle to be severed and 
at frequent interWalls to form staple fibers, and 
iratermittently and at Substantial interwals wary 
ing the cutting effect of said cutting surface 
Whereby Such SeWerance of the filaments takes 
place only at Said substantial intervals along the 
length of the continuous filament bundle, so that 
said bundle is converted into a continuous prod 
uct that at Substantial interWals along its length 
alternately consists of continuous filaments and 
contains staple fibers. 

2. Method of converting a bundle of continu 
Ous filaments into a continuous product contain 
ing staple fibers, Said method comprising passing 
a, bundle of continuous filaments in sliding con 
tact with a mowing cutting Surface, pressing said 
bundle against said cutting Surface So as to cause 
filaments in Said bundle to be Sewered and at; 
frequent interWals to form staple fibers, and in 
termittently and at substantial intervals wary 
ing the resistance to cutting of the continuous 
filaments at interwals along their length so as to 
vary the cutting effect on the filaments of said 
cutting surface, whereby such. Severance of the 
filamentS takes place only at said substantial in 
terWals along the length of the continuous fila 
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ment bundle, So that Said bundle is converted into 
a coratinuous product that at substantial inter 
Wals along its length alternately consists of con 
tinuOuS filaments and contains staple fibers. 

3. Method Of corawerting a bundle of continu 
ouS filaments into a continuous product contain 
ing staple fibers, said method comprising treat 
ing a bundle of continuous filaments at Sub 
Stantial interwals with a material adapted to re 
Sist the cutting action, passing Said bundle in 
Sliding contact with a mowing cutting Surface 
and pressing Said bundle against said cutting Sur 
face So aS to cause filamerats in · Said bundle to 
be severed and 2at; frequent intervals to 'form 
staple fibers, said material intermittently Warying 
the resistance to cutting of Said filaments where 
by Such Severance of the filaments takes place 
only at Said substantial interwals along the length 
of the continuous filament, bundle, so that Said 
bundle is converted into a continuous product 
that at Substantial interWals along its length 
alternately consists of continuous filamentS and 
contains staple fiberS. 

4. Method of converting a bundle of continuous 
filamentS into a continuous product, containing 
staple fibers, Said method comprising treating a 
bundle of continuous filaments at Substantial 
interwals along their length with an agent 
adapted to wary the hardneSS of the bundle, pass 
ing Said bundle in sliding contact with a ranowing 
cutting Surface and pressing Said bundle against; 
Said cutting Surface So as to cause filaments in 
Said bundle to be Sewered and at frequent inter 
WalS to form Staple fibers, Said treating agent 
intermittently warying the resistance to cutting 
of Said filaments whereby Such Sewerance of the 
filamentS takes place only at Said substantial 
interwals along the length of the continuous 
filiament, bundle, So that, said bundle is converted 
into a continuous product that at Substantial 
interWals along its length alternately consists of 
coratinuous filaments and contains staple fibers. 

5. Method of converting a bundle of continu - 
0uS filaments into a continuous product contain 
ing Staple fiberS, Said method comprising passing 
a bundle of continuous filaments in sliding con 
tact with a mowing cutting Surface, pressing said 
bundle against said cutting Surface So as to cause 
filaments in Said bundle to be Sewered and at 
frequent intervals to form staple fibers, and elec 
trifying the filaments at Substantial intervals 
along their length So as to cause Spreading of the 
filaments by mutual repulsion over the cutting 
Surface and to wary the cutting effect, on the filia 
ments of Said cutting surface whereby such 
Severance of the filaments takes place only at 
Said Substantial intervals along the length of the 
cOntinuous filament, bundle, So that said bundle 
is converted into a continuous product that at 
SubStantial intervals along its length alternately 
COnSistS Of continuous filaments and contains 
staple fibers. 

6. Method of converting a bundle of continu 
OuS filamentS into a continuous product contain 
ing Staple fiberS, Said method comprising passing 
a bundle of continuous filaments which fila 
mentS are of a denier that at substantial inter 
Wals Waries along their length in sliding contact; 
With a mowing cutting Surface and pressing said 
bundle against said cutting Surface So as to cause 
filaments in Said bundle to be Sewered and at fre 
quent interWalls to form staple fibers, the waria 
tion in denier of the filaments warying their re 
sistance to cutting whereby such severance of the 
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filaments takes place only at said substantial ?5 

intervals along the length of the continuous fila 
ment bundle, So that Said, bumadle is converted 
into a continuous product that at substantial 
interWals along its length alternately consists of 
continuous filaments and contains staple fibers. 

'. ApparatuS for converting a bundle of con 
tinuouS filaments into a continuous product con 
taining staple fibers, Said app?ratus comprising 
a mOWable cutting Surface, means for causing a 
bundle of filaments to pass in sliding contact 
With Said cutting Surface, means for pressing the 
bundle against Said cutting Surface- ~so as to 
enable filaments in the bundle to be cut inato 
Staple fibers, and meaYns for causing the cutting 
Surface to exert a cutting action on the filaments 
Only at interwals along the length of the bundle, 
So that SeWerance of filaments in the bundle 
into staple fiberS is effected only at Such inter 
Wals. 8. Apparatus for converting a bundle of con 
tinuous filamentS into a continuous product con 
taining staple fibers, Said apparatus comprising 
a pair of members adapted to contact with each 
Other, Ineans for causing a bundle of filaments to 
paSS between Said members and in sliding con 
tact therewith at least one of Said members being 
a cutting member' for the purpose of Sewering 
filaments in Said bundle and at least one hawing 
part of itS Surface modified so aS to interrupt; 
the cutting action on the filaments in the bundle 
when the filartments fall between Said modified 
part and the Surface of the other contacting 
member wherrby the Severahce of filamentS in 
the bundle into staple fibers is effected only at 
interwais along the length of the bundle. 

9. Apparatus for converting a bundle of con 
tinuous fdaments into a continuous product con 
taining staple fibers, said apparatus comprising ? 
a pair of rollers in contact with each other, neans 
for causing a bundle of filaments to paSS between 
Said rollers and in Sliding contact therewith, at 
|least, one of Said rollers hawing a Surface prowided 
With helical fiutes for the purpose of Sewering 
filaments in the bundle, part of said surface being 
free from Such helical fluteS So as to interrupt 
the cutting action on the filameníS in the bundle 
When the filaments fall between said part of. the 
Surface and the other roller, whereby the Sewer 
ance of filaments in the bundle into staple fiberS 
is effected only at intervals along the length 
of the burndle. 

'10. ApparatuS for converting a bundle of con 
tinuous filaments into a continuous product con 
taining staple fibers, said apparatus comprising 
a pair of rollers in contact with each other, means 
for causing a bundle of filaments to paSS between 
said rollers and in sliding contact therewith, at 

· least one of said rollers having a Surface prO 
wided with he}ical flutes for the purpose of Sever 
ing the filaments passing between said rollers, 
part of said surface being recessed so as to inter 
rupt the cutting action on the filaments in the 
bundle when the 11arnentS fall between SBid 
part of the Surface and the other roller, whereby 
the severance of filaments in the bundle into 
staple fibers is effected only at interwals along the 
length of the bumdile. ~ 

11. Apparatus for converting a bundle of con 
tinuouS filaments into a continuous product; con 
taining Staple fibers, said apparatus comprising 
? pair of rollerS in contact with each other, means 
for causing a bundle of filaments to pass between 
S8id rollers and in sliding contact therewith, at 
least. One of Said rollers having a "Surface pro 
wided With helical flutes for the purpose of sever 
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ing the filaments passing between Said rollerS, 
Said Surface having a receSS in the form of a 
circumferential groowe round its periphery So aS 
to interrupt the cutting action on the filaments 
in the bundle when the filaments fall between 
Said groowe and the Surface of the . other roller, 
and yarn guide meanS for guiding the bundle 
of filaments alternately into and out of said 
groowe whereby the severance of filaments in the 
bundle into staple fibers is effected only at in 
terwals along the length of the bundle. 

12. Apparatus for converting a bundle of con 
tinuous filaments into a continuous product con 
taining staple fibers, said apparatus comprising a 
mowable cutting Surface, means for causing a 
bundle of filaments to pass in Sliding contact With 
'Said cutting Surface, means for preSSing the bun 
dle against Said cutting Surface and means for 
Warying at intervals the pressure upon said bundle 
SO aS to cause the cutting Surface to exert a cut 
ting action on the filaments only at interwals 
along the length of the bundle, so that severance 
of filaments in the bundle into staple fibers is 
effected only at Such ratherwalS. 

18. Apparatus for converting a bundle of con 
tinuous filaments into a continuous product con 
taining staple fibers, Said apparatus comprising a 
mOWable cutting Surface, means for causing a 
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bundle of filaments to paSS in Sliding contact 
With Said cutting Surface, means for pressing the 
bundle against said cutting Surface and meanS 
for modifying at interwalls the path of the yarn 
With respect to the nip between the contacting 
SurfaceS So as to cause the cutting Surface to 
exert a cutting action on the filaments only at 
interWals along the length of the bunadle, So thaf 
Sewerance of filamentS in the bundle into staple 
fibers is effected only at Such interWalS. 

14. Apparatus for converting a bundle of con 
tinuous filamentS into a continuous product con 
taining staple fibers, said apparatus comprising 
a, movable cutting surface, mearas for causing a 
bundle of filiaments to paSS in Sliding · contact 
With Said cutting Surface, means for pressing the 
bundle against; Said cutting Surface and meanS 
for modifying at interwalls the path · of the yarn 
With respect to the nip between the contacting 
Surfaces So as to wary at interwalls the tension 
of the filamentS paSSing OWer the cutting Surface 
and to cause the cutting action on the filamentS 
only at intervals along the length of the bundle, 
So that Sewerance of filaments in the bundle into 
Staple fiberS is effected only at Such interWalls. 
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