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United States Patent Office 
2,979,882 

METHOD AND APPARATUS FOR STRETCHING 
AND TWSTING CONTINUOUS FLAMENT 
YARN 

James E. Bromley, Pensacola, and Douglas J. Lamb, Gulf 
Breeze, Fla., assignors to The Chemistrand Corpora 
tion, Decatur, Ala., a corporation of Delaware 

Filed July 15, 1959, Ser. No. 827,275 
13 Claims. (C. 57-555) 

This invention relates to the textile art and more par 
ticularly relates to that part of the art concerned with 
continuous stretching and increasing the twist in a mov 
ing continuous filament yarn. 

... Continuous synthetic cold-drawable filaments can be 
formed from nylon polymers and the like by the wet, dry, 
or melt spinning processes, the last mentioned process 
being employed in the commercial production of most, 
if not all, of the nylon filaments made today. The freshir 
ly formed nylon filaments generally are not highly 
oriented and have relatively low tensile strength as coin 
pared to highly oriented nylon filaments in which the 
molecules are aligned or oriented in the direction of the 
filament axis. To orient nylon filaments and thereby to 
increase greatly, the strength thereof, they are stretched 
to a desired extent by longitudinally extending them by 
means of thread advancing devices such as two godets or 
two other thread advancing rolls operated at a preder 
termined peripheral speed differential therebetween, the 
difference in the speed between the rolls determining the 
degree of stretch which may be of the order of 4:1 for 
nylon 66 filaments. In the stretching of continuous fila 
ments of nylon it is known that the extension of the 
filaments is accomplished advantageously when the point 
at which stretching occurs is fixed or localized by me 
chanical means or thermal means. In ordinary practice 
the orientation of the molecules in nylon filaments by 
stretching same with a slight twist being imparted thereto 
after stretching is performed by the filament manufacturer 
who in turn ships the filaments in an orderly form to 
other locations for additional processing before same are 
converted into fabric or the like. An important operation 
at these various other locations is the additional twisting 
of the filaments to a significant extent, as well as the 
plying of two or more ends of the additional twisted 
filaments into cords and the like, the extra twisting being 
desired to obtain greater strength, increased uniformity, 
or to obtain novelty effects. It has been known hereto 
fore to twist and to ply oriented nylon filaments and the 
like by the use of a so-called two-for-one twister, where 
by for each revolution of the spindle of such twister two 
turns of twist are inserted into the yarn. 
From an economical viewpoint it would be highly ad 

vantageous, to twist and to cause, the filaments to be 
oriented in one operation since obviously by twisting and 
orienting the filaments in separate operations costly in 
terruptions become necessary for such purposes, as col 
lecting the filaments and transferring the collected fila 
ments from one place to another. Furthermore, this re 
quires the installation and maintenance of expensive 
equipment and necessitates the employment of numerous 
workers to handle the filaments in the many steps of 
operation. Unfortunately, the combining of highly twist 
ing and orienting simultaneously has not been con 
mercially practical for a number of reasons, one of which 
being the uneconomical and physical speed limitations 
of existing equipment. One of the greater difficulties in 
this respect lies in the development of suitable equip 
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ment with a high degree of reliability for expeditiously 
accomplishing the twisting and orienting of the filaments 
having yarn forwarding and treating elements that op 
erate at economical speeds in the proper relationship to 
each other. Such difficulties have arisen because of the impossibility with prior art apparatus to maintain syn 
chronized twisting and feeding of the yarn between the 
yarn feeding means and yarn stretching means. 

While it known to impart a false twist to continuous 
filament yarn during drawing by known means and to 
set the twisting therein, thereby producing a potentially 
bulky and crimpy yarn, such process does not increase 
the effective twist in the yarn. That is to say, in one 
prior drawing and twisting operation, the net amount of . 
swist imparted to the yarn in the twisting step is zero. 
An object of the present invention is to provide ap 

paratus for simultaneously drawing of and imparting a 
true twist rather than a false twist to continuous filament . 
yarn and collecting it into a package in one continuous 
operation. Another object of the present invention is to 
provide apparatus so constructed and arranged that 
orientable continuous filament yarn can be simultaneous 
y drawn and twisted, additionally drawn, and the 
twisted before collection thereof. Still another object of 
the invention is to provide apparatus in which two or 
more bundles of orientable continuous filament yarn are 
simultaneously drawn and twisted, each bundle retaining 
its own identity, and then the twisted bundles are plied 
into a cord by twisting same together. A further object 
of the invention is to provide a two-for-one twister for 
use in performing this simultaneous twisting and drawing 
expeditiously and adapted to withdraw unifornly yarn 
from a package at a predetermined rate by means of 
surface engaging positively driven feed rolls having parall 
lel exes and arranged within the area occupied by the yari 
package and to associate this twister with the other elee 
ments in the apparatus so that they will operate in the 
proper relationship to each other. A still further object 
of the invention is to provide a method for simultaneous 
ly orienting and twisting traveling continuous filament 
yarn. A yet further object of the invention is to provide 
a method for simultaneously orienting and twisting travel 
ing continuous filament yarn, then additionaily orienting 
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the thus-twisted yarn and thereafter twisting same, if de 
sired, in a single operation. Still another object is to 
provide a method for simultaneously orienting and twist 
ing two or more bundles of orientable continuous fila 
ment yarn wherein they are simultaneously cold drawa 
and positively twisted, each bundle retaining its own 
identity and then the twisted bundles are plied into a 
cord by twisting same together. Other objects of the 
present invention will be apparent hereinafter. 
As indicated above the invention generally relates to a 

method and apparatus for simultaneously increasing the 
molecular orientation of and the twist in a traveling 
bundle of filaments. A bundle of orientable continuous 
filaments, i.e. filaments which have the ability to accept 
a longitudinal stretch whereby the molecular orientation 
thereof is increased, is withdrawn from a suitable pack 
age, such as by withdrawing the bundle of filaments over 
one end of a stationary package having an axial passage. 
Thereupon by the use of suitable guide means the bundle 
of filaments is directed through said axial passage where 
in there is located positively driven means for withdrawing 
and forwarding the filaments from the package and 
through said passage. After being passed through the 
axial passage the filaments are passed radially through 
a rotating guide or rotor and then are directed in the 
direction opposite to that taken by the filaments through 
the axial passage whereby the filaments are caused to 
revolve around the package. In other words the rotation 
of the rotor produces a yarn "balloon" around the pack 
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age with the path defined by the ballooning yarn con 
pletely enclosing the package which in turn excises the 
yarn forwarding means. The bundle of filaments is then 
led to a second yarn forwarding means, such as a driven 
roller, a pair of rollers, godet, or the like adapted to be 
operated at an increased peripheral speed relative to the 
delivery speed of the first yarn forwarding means. Pref 
erably the second yarn forwarding means is power-driven 
in timed relation with the associated first yarn forward 
ing means by driving means interconnecting the two yara 
forwarding means. As a result the filaments are drawn 
a desired extent to induce increased molecular orientation 
therein. Hence, it will be noted that the bundle of fila 
ments running between the two forwarding naeans is 
considerably taut since it is subjected to comparably high 
tensioning during stretching. This arrangement further 
provides effective control of the balloon in view of the 
fact that the path of the yarn revolving will not vary to 
any appreciable extent. It is apparent that the yarn is 
twisted between the two yarn forwarding means which 
define a twist-stretch zone. Furthermore, two twists will 
be imparted in the yarn for each revolution of the rotor 
as is understood. Then, the bundle of filaments finally 
is collected in an orderly manner. In accordance with a 
slightly modified embodiment of this invention two or 
more bundles of filaments are passed through separate 
twist-stretch zones and are subjected therein to the same 
operation as above described and then combined to form 
a balanced ply construction therefrom such as being 
wound up together on a doubling spindle or the like. The 
resulting cord is highly advantageous for use as reinforc 
ing inserts in rubber articles, such as tires, belts, and the 
like. 
The invention accordingly comprises the apparats 

possessing the construction, combination of elements, and 
arrangements of parts which are exemplified in the follow 
ing detailed disclosure; and the scope of the invention 
will be indicated in the claims. 

For a more complete understanding of the nature and 
gbjects of the invention, reference should be had to the 
following detailed description of the invention, taken in 
connection with the accompanying drawing whereia: 

Figure i is a side elevational view, partially in axial 
3ection of one point of the improved stretching and twist 
ing apparatus in accordance with the invention; 

Figure 2 is a front elevational view of another arrange 
inent of the improved stretching and twisting apparatus, 
glowing two ends of yarn being separately twisted and 
gretched, and then plied together; 

Figure 3 is an enlarged detail view in axial section of 
gate twister assembly of the improved twisting apparatus, 
together with the yarn forwarding means contained there 
in, in accordance with the invention; 

Figure 4 is a detail sectional view taken generally along 
Pine 4-4 of Figure 3; 

Figure 5 is a fragmental view partially in section with 
parts removed for convenience of illustration, showing 
in detail a gearing arrangement for driving the yarn for 
warding means in a definite relationship with the means 
gausing the yarn to balloon around the package to be 
twisted a predetermined amount per given length of yarn; 

Figure 6 is a detail sectional, fragmental view taken 
generally along line 6-6 of Figure 3 illustrating means 
for adjusting the firmness with which the yarn is held 
by the feed rolls in the twister assembly; and 

Figure 7 is a side elevational view of a slightly differ 
ent embodiment of the yarn twisting and stretching ap 
paratus made in accordance with the invention, illustrat 
ing a two-stage stretch arrangement. 

in these various figures the same reference numerals 
designate like parts. The apparatus of the present inven 
tion is preferably a multiple unit machine. That is to 
3ay, it is provided with a plurality of identical yarn pro 
Gessing units along its length and on both sides thereof in 
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back to lack relation, Skaa3atch as the paits are entiair, 
only one will be described herei. 

Referring now to the drawing for a better indergtandi 
ing of the inventic, there is shown in Figure a sup 
porting ineans or vertical framework is that is secured to 
a base i and is braced suitably to form a rigid structure. 
The framework it is adapted to support rotataly a 
spindle or shaft of a two-for-one twister assembly desig 
nated generally by Emera 2. The assenby i2 which 
is shown horizontally mounted for ease of illustration 
comprises a housing or balloon guard bucket 3 adapted 
to receive a package of yar i4 iaving an axial passage 
such as a freshly span package of nyloan continuous fila 
ment yarn and a lid or cover is therefor adapted, for 
example, to engage wit is said assing for a quick de 
tachable arrangement. Drive shafe cy; spitade 35 of the 
assembly E2 is rotatably supported in framework 18 to 
be positively driven by a convenient source : power. As 
shown, shaft 6 is driven by pulley 17 keyed thereto and 
pulley 7 in turn is driver by a belt 18 ea trained thereon. 
Rotor 20 is constructed to be rotated about the axis of 
shaft 16 by rotary motion of said shai. At each end of 
the rotor 2) there are attached yarn ring guides 21 for 
determining the course taken by the yarn. Tubular yars 
guide 22 radially projects front shaft 6 and is adapted 
to be rotated thereby about the axis of shaft 15 and is 
used to control properly the yarn or bundle of continuous 
filament yarn. Mounted for free rotatio, on cover 25 
is a flyer 23 having eyes 24 for detergraining the figure 
of revolution enclosing twister assembly i2 and generated 
by the yare. The package of yar, ié, as shown, is wound 
on a bobbit 25 or the like having an axial passage, which 
is supported by mears, such as the tripod support corn 
posed of rods 26 fixedly mounted to the bottorn of bucket 
13. At the opposite end to their place of mounting the 
rods converge so as to support a guide, such as a 
trumpet-shaped yarn guide 27. A least one of the three 
feed rolls 28 inside of tripod rods 25 is driven positively. 
A typical drive for the roils is by suitable gear connec 
tions with drive shaft 6 so that the rate of feed of the 
yarn and the twist therein imparted by the gotor 2) are 
constantly under control in a definite relatics ship to each 
other. It is important to the desired operation of the 
machine that the rolls have sufface engagement to grip 
the yara with sufficient firm less so as to prevent any 
slip of the yarn therethrough gwing to tha considerable 
tensioning applied to the yarn thereafter aid thus to kinai. 
tain an accurate feeding relationship. It shogid be pointed 
out that with this type of arrangement the threading up is 
facilitated since it is not necessary that the yarn be 
wrapped entirely around any roll. Cily ore roll Reeds to 
be driven with the other rolls being driver by peripheral 
contact with the driven rols with which they engage. E.g. 
order to enable the feed rolls to grip the yarn with the 
desired degree of firmness, it has been found that the 
best results can be obtained by Iriaking at least oine of the 
rolls of soft rubber, or by providing the roll with a fairly 
thick cover of rubber. For nost purposes two metal rois 
running against one rubber covered roll interposed there. 
between are entirely satisfactory. In other arrangements, 
however, better results inay be obtained by providing two 
or three rolls with rubber or other resilient and yield 
ing surfaces to grip the yarn. In either construction the 
firminess with which the rolls grip the yarn can be varied 
by adjusting the pressure with which the rolls are held 
in engagement with each other. A convenient arrange 
ment for providing such an adjustment is shown in Figure 
6 and will be discussed in greater detail below. 

Bucket i3 is eccentrically weighted at 29 so that, if 
the twister assembly 12 is disposed at an angle with re 
spect to the vertical the weight 25 will seek the lower posi 
tion and maintain the bucket 13 and package of yargh 
14 therein substantially non-rotating even though the rotor 
26 rotates at high speeds. Wertical arm support 39 is 
amous gated to framework it and extends therefrig og 
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a suitable distance over twister assembly 2 to provide 
suitable means for mounting guide support member 35. 
which carries at its lower end a suitable guide, preferably 
axially aligned with twister assembly 2. The guide are 
rangement shown includes a ring guide 32 and a spaced 
hook guide 33. 
Block 34 is secured to framework 16 or integral there 

with to provide suitable mounting for stretching roll 35 
whose drive shaft 36 is rotatably journaled therein. Shaft 
36 is positively driven by a convenient source of power. 0. 
As shown shaft, 36 is driven by drive axle 37 through , 
gearing 38 by a source of power not shown. Preferably, 
at one end of shaft 36 and keyed thereto is a pulley 4e 
arranged so that belt 18 is entrained thereon. Hence, with 
such arrangement shafts i6 and 36 are interconnected and 
are driven conveniently in timed relation with each othes, 
as well as with the speed of rolls 28. Mounted on a 
supporting plate 41 and positioned adjacent to stretching 
roll 35 is a spacer roiler 42 or the like which may or 
may not be rotatable. The axis of said roller 42 is posi 
tioned at a slightly inclined angle with respect to the 
axis of roll 35 so as to insure proper longitudinal dis 
tribution on and advancement along the peripheries of 
roll 35 and roller 42, thus preventing superpositioning 
of the wraps thereon. Mounted on supporting plate & 
above rol. 35 is a stretch or draw pin 43 where the major 
ity of the stretching of the yarn may be localized, if de 
sired. The pin ordinarily is mounted to be stationary and 
axially askew with respect to the axis of roll 35 and has a 
smooth yarn contact surface. The pin may or may not be 
heated and can be omitted from the apparatus entirely, 
as is understood. 

Wertically below roll 35 a guide 44 is advantageously 
employed for controlling the delivery of the yarn from said 
roll to a place where the yarn is taken up in an orderly are 
rangement in a conventional manner by a suitable form 
of a package building apparatus. As shown in Figure 
1, the yarn Y is taken up by a ring twisting assembly 
generally deroied by reference number 45 which com 
prises a bobbin 46 adapted to be driven on spindle 47 
which in turn is driven by belt 48 in a conventional nar 
ner to collect a supply of yarn indicated by laumera 
59. The assembly further comprises a conventional vers 
tically recriprocatable spinning ring 5 carrying a rigg 
traveler 52 adapted to revolve freely around bobbin 46 
as the yarn is twisted a desired amount and wound on 
the sobbin. - - 

The above described apparatus for Figure functions 
in the following manner. A package of yarn is placed on 
a support provided by rods 26. The yarn Y is unwound 
from the periphery of the package and directed axially 
therethrough. The withdrawing of the yarn is accor 
plished by driven feed rolls 28 positioned inside said pack 
age. The yarn then passes through the spindle passage ir 
shaft is that communicates with the axial passages in 
tubular yarn guide 22. From guide 22 the yarn is directed 
through guide 2 attached to rotor 20 which in operation 
rotates at high rotative speeds, and then through eye 24 
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therewith. 
; Figure i, two twists vyili be is seated in the yages for 

The operation of the agpagatus of Figures 2 is signia 
to that of the single end twisiiig agad drawing apparatas 
of Figure except that nea is are provided for treate 
ing two erads of yar. It will e appreciated that three is 
more ends ray be processes is like career. The vice 
ends, after passing through the feed rolls 28 inside backe 
ets 3, are led together a guide 53; yarns Y and Y, 
are directed ther around the consora stretch piza 4:3 and 
stretch roi 35 together with the spacer rc. 42 associated 

As is the case of Sae single-ead twister is 

each rotation of the rotor 2; and the yar's will be 
stretched a predeternied extent betwee; the interrai 
feed rolls 28 and stretching roi; 3S. The two esadis are 
then plied together to irra a cordi 2. Preferably yargas 
Y and Y are twisted by the twistes assembly a2 is a one 
direction and then axe intertwisted together is the capa 
posite direction by the ring twisting asseinbiy 45 to pre 
duce a balanced cable yaga. Thus, for example yaga 
Y and Y are twisted to the right several tury's ser agai 
length and then the two iwisted yards which have also 
been drawn are intertwisted is the left for the required 
number of turns. Balancad cords or cables of other types 
may be formed, such as three or four gly or various types 
of ply yarns or the like. 
With reference tow to Figure 3 where the five two 

for-one twister of the present invention is saw in 
more detail and it axial section to illustrate rhore con 
veniently, the structural features of the twister, it is 
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of flyer 23 and guides 31 and 32. As is understood, for 
each rotation of the rotor 20 two turns of twist are into 
parted to the yarn. From the guides the yarn is led down 
wardly and around draw pin 43. After being passed 
around said pin a desired number of times, the yarn is 
directed around part of the periphery of roll 35 and 
then is directed, tangentially therefrom and around part 
of the periphery of spacer roll 42. Thus, the yarn 
wrapped around rolls 35 and 42 assumes generally the 
shape of a flattened helix, the convolutions of which are 
spaced apart. The peripheral speed of roll 35 relative 
to the peripheral speed of rolls 28 usually (say in the 
order of 300% to 500% or more for nylon) is greater. 
The difference in speeds, between roll 35 and rolls 28 
determines the amount of stretch that is imparted to 
the yarn being twisted. The yarn is then taken up in 
a uniform manner. 
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seen that drive shaft 15 is rotably supported in bear. 
ings 54 and 55. the outer races of which are mounted 
in shaft support housing 56 secured to annular collar 
57 which is bolted to framework B. Keyed to one end 
of shift 6 is pulley 7 adapted to be heit driven. 
Further along shaft 36 is support raember 58 having 
extending hollow-cylinders S3 on which rotor 2 is fixed ly 
mounted so that the rotor 2 and guide 23 rotate about 
and with shaft 5. Radial passages 60 are provided in 
shaft (5 to permit yar Y passing through axial passage. 
6 to proceed radially outwardly from said shaft. Tutsi 
lar yar guides 22 are not inted in hollow-cylinders 59 
and thus are adapted to rotate about shaft 15 in utisch 
wtih rotor 26. An annula tacking plate 63 is attachedi 
to cylindrical backet 83. Additional radial bearings (S$ 
and 65 are provided for that part of shaft 26 extending 
inside of bucket 3. Fron shaft 5 the driving shaft 
6S is driven through a worn gear 57 and its worm 63, 
gear 67 being keyed to shaft 56. Ehrough a spur gear 
arrangement shown in Figure 5 feed rol. 79 is driven 
positively. Cot feed roil 7 carrying a rubber engaging 
surface is in peripheral engagement with rol. 79 and is 
driven thereby, roll 7 being siidable into aid out of 
engagement with roll 72 by adjusting means identified 
by numera 72 described in fore detail below and with 
a third feed rol. 73 which is also freely rotatably grounted. 
Rolls 769, 71, and 73 have paralie axes, with the piane is 
which the axes of feed roils 8 and 73 are located 
being parallel to the axis of twister assembly 2. 
Mounted to gear housing 74 and axially aligned with 
shaft 6 is a second trumpet-shaped yarn guide 75. A. 
bushing 76, preferably made of a wear resistant mate 
rial is inserted in passage 65 adjacent to passages 5 
and held in position by spring 77. 
A plurality of axially parallel extending reds 265 are 

bolted to the boitor of bucket 3 at 78 aid are adaptei 
to receive and support a package of yarn having as 
axial opening. The rods 26 at their ends opposite to 
those at which they are ricanted converge to form a 
support for trumpet-shaped yar, guide 27. As showra 
a package of yarn 24 is carried on bobbin 25 which is 
supported by redis 265. Weight 29 is attached to the 
inner waii of the bucket 3 ss that the bucket is ec 
centrically weighted so that it will be substantially non 
rotating even the tigh shaft 6 is rotated. 

in Figures 4 and $ inkage Eneans of drive traESSmi 
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ting means connecting drive shaft 16 with feed roll 7 is 
shown. Worm gear 67 and shaft 6 have non-intersecting 
aid non-parallel axes with worm 68 on shaft 15 inter 
meshing with the teeth of gear 67 so that rotary motion 
of shaft 66 is given by the rotary motion of shaft i5. 
As shown, shaft 66 is journaled by bearings 79 and 86 
and is keyed to spur gear 8 that is operable to transmit 
power through compound idler gear 82 to spur gear 83 
to which shaft 34 is keyed. Shaft 34 is journaled by 
bearings 85 and 86 and is so constructed to impast rota 
tion to feed roll 70 when it is rotated. Gear coyer or 
casing 69 is provided to house the just described gearing. 
With reference now to Figure 6 there is shown cot 

roll 7i in axial section, together with the associated ad 
justing means for sliding roil 71 into firm engagement 
with rolls 70 and 73. The numeral 87 designates a 
sleeve for receiving cup-shaped merinber 88 having an 
axial port 89 for permitting free reciprocation there 
through of cylindrical rod 99. This rod is threaded at 
one end for reception in the threaded axial bore in sleeve 
87. The central portion of rod 9 is surrounded by 
spring 9 interposed between the opposed bottoms of 
cup-shaped member 38 and sleeve 87. The threaded 
end of rod 90 extending through sleeve 87 is fired in 
bushing 9ta surrounding keeper boit 92 which is in 
threaded relation with mounting plate 93 and which ex 
tends through slot 94 in bracket 95 so that by turning 
sleeve 37 tension exerted by spring 91 is adjusted, there 
by controlling the degree of firmness with which cot 
roll 71 engages rolls 70 and 73. Roll it is mounted 
for free rotation on bearing 96 mounted or bolt 9 
which is in threaded relation with bracket 95. 

Figure 7 is a side view of the twisiisgard stretching 
apparatus similar to that in Figure but adapted to 
stretch the yarn in two stages and represetting another 
embodiment of the invention. Interposed in the yars, 
path between the twister assembly 12 and draw pit 33 
is an intermediate feed roll assembly comprised of Folier 
SS carried for rotation by shaft ice. This shaft is 
positively driven by a convenient source of power, not 
shown, and is journaied in bracket . Preferably the 
eripheral speed of roller 98 is greater than he pe 

tripheral speed of feed rolls 28. Roli i G2, preferably 
having a rubber yarn engaging surface, is rotatably se 
cused to the free end of art 3 for movemen into 
eggagement with rollier 93. As can be seen in this em 
codinent the yarn Y is unwoundi from a package as in 
silicated by driven feed rolls 28. The yar is simul 
taneously twisted and stretched between rolls 23 and the 
assembly of rolls 98 and 92. The twisted yarn is 
stretched again since the peripheral speed of stretching 
roli 35 is ordinarily greater than that of roller 93, the 
difference in the speeds determining the amount of stretch. 
The yarn is taken up in a uniform manner such as by 
the ring twisting assembly 45 as shown. It will be ap 
preciated that two or more ends can be processed in ac 
cordance with this embodiment similarly to the finanier 
shown in Figure 2 with cord being constructed from these 
ends. 

It will be observed that from the above description 
that the advantages of the invention are many. The 
method results in the production of yarn having desired 
strength and twist and is broadly applicable to produce 
such yarns from a wide range of cold-drawable filaments 
manufactured from thermoplastic resins. The improved 
device for processing continuous filaments, for example, 
of the nylon type including nylon 66, nylon 4, nylon 6, 
nylon 610, nylon 1, and the various fiber-forming co 
polymers thereof may be run at high speeds and high 
efficiency with little operator attention. The construc 
tion and arrangement of the device make it possible to 
modify at moderate expense existing textile processing 
equipment such as a draw twister for nylon processing 
into a machine of the type disclosed and claimed herein 
y the suitable motiating of the twister assembly hereo. 
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The flarents in accordance with the invertion are 
stretched and twisteg in cine operatii, together with the 
plying tiereof into a cord constructios. This fact ef 
ifects an important saving in the geratioia over the here 
tofore method of carrying cut these sips in separate 
(perations. In addition to these advantages afforded 
by this arrange aerii, the invention provides a constric 
tion is whicia the teasion on the threads as they are 
Wisted by the two-for-one twister is usifori's as they 
travel between the feed rois in the twister and the stretch 
ing rolls because the tension is positively controlled by 
Evic sets of driver rolls, one feeding the bundle of filar 
nets to the twist-stretch zoni arii gae other taking it 
way frosta said zozie. The use of the achine of the 
invention is advantageous wiere iiga teasioning of the 
baliooa is needed. The internai feed icii assessibly is 
easily threaded up and provides positive iteed of the yari, 
which confrois baileo tensior, thereby permiting inore 
revolutions per tific ite in the bailoci. He may also be 
pointed out that in sticia at arranges: ent as that shows, 
for example in Figare , the rollis inside the twister as 
senbly determine he rate of feed of the filianaests, while 
the speed of stretch 'ci determines the amoint or de 
gree to which the filaments will be stretched. Since both 
of these sets of rolls are drive positively and is a definite 
relationship to each other, the degree of stretch is co 
stantly under coioi. Further, the amount of twis. 
is deterinited and citried by the reiationship betwee. 
the feed roils inside the twister and the speed of the 
rotor. This relationship can be varied conveniezn:ly by a 
change gear arrangerett in 2:... gear traign of the Visees. 
Hence, the instant investigia Sovies as exceptic Saiy 
2high degree of unifornity it is teasion during drawing 
and twist formatio and also provides as for 333itive 
ly correlating the twist, the stretch, aid the feed of the 
Silaments is a highly advaz, agil's Shazares. 

Since certain changes lay 3e inade is tie assove as:- 
paratus and method without tie; arting from the scope of 
the invention hereir inveyed, it is intended that a 
imatter contained in the above itscription er shovia ita 
the accompanying drawing sihai be irates preted as it:3 
trative and not in a finitiaig sense. Eience, it will big 
understood that the invention ray be embodied in ad 
digina forms without departing iron the spirit (G Scots 
thereof. 
What is clair; eit is: 
2. Apparatus adapted for piccessing orieniable £333 

tinuous filament yard comprising, it coantizatio2, 2. 
rotatably supported shaft having as axial passage and $2. 
radia passage therein for receptic of Saia yar, 355tege 
means associated with said safe aid coasiaced to Ca2RY 
a package of yarn having an axial passage, nearts within 
said support aeans to withday the Saia. Over at eiid of 
said package and to feed said yari axisy hereia's gh, 
a rotos secured to said sihaft for "ciatio; herewith ab32 
the axis thereo, guide areas assiciated with said rotor 
for defining a pat if said far eclosing said package 
of yarn, gears iof rotating said shafi, iiikage seats £ora 
necting said withdrawing gears as: Said shaft go that 
they are diriyegi is is tied relation, neazas for controlling 
said package of yari, support sea as aid withdrawing 
means against rotations about said shaft wine, saic shai 
is rotated, totatably notaated yar for Yaring fiers 
adapted to receive said yarn and an advance sagi'e at 3 
predetermined increased rate as on pages to the aa ge; 
which said yagi is withdraw from the package serey 
the yara giornally ad-acing between said withdirayal 
?eats and said yar forwardigg ears is siretched aid 
wisted sinuitageoisy to a piedetermined exter thereby 
to increase the niec air origataios of the yar wife 
Sane is being twisted, rearg fog driving are interceg 
Secting said shaft arici said yars for 735 digig geaa3 is 
rotate Sage in tied relation, againesis is taking up 
the has-procassed yar in a cidently singer. 

2. Agpasa is adaggai Sct gaggsig siegali: eige 
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tinuous filament yarn comprising, in combination, a 
rotatably supported shaft having an axial passage and & 
radial passage therein for reception of said yarn, support 
means associated with said shaft and constructed to carry 
a package of yarn having an axial passage in which said 
shaft extends, surface engaging feed rollis within said supe 
port means to withdraw the yarn over an end of said 
package and to feed said yarn axially therethrough, 3. 
rotor secured to said shaft for rotation therewith about 
the axis thereof, guide means associated with said rotor 
for defining a path for said yarn enclosing said package 
of yarn, linkage means connecting said feed rolls and said 
shaft so that they are driven in timed relation, means for 
controlling said package of yarn, support raeans and feed 
rolls against rotation about said shaft when said shaft is 
rotated, rotatably mounted yarn forwarding means 
adapted to receive said yarn and to advance same at 8. 
predetermined increased rate as compared to the rate at 
which said yarn is withdrawn from the package, whereby 
the yarn normally advancing between said feed rels ard 
said yarn forwarding means is stretched and twisted simul 
taneously to a predetermined extent thereby to increase 
the molecular orientation of the yarn while same is being 
twisted, means for driving and interconnecting said shaft 
and said yar forwarding naeans to rotate same in timed 
relation, and means for taking up the thus-processed yarn. 
in an orderly manizer. 

3. Apparatus adapted for processing orientable con 
tinuous filament yarn comprising, in combination, a 
rotatably supported shaft having an axial passage and a 
radial passage therein for reception of said yarn, support 
means associated with said shaft and constructed to carry 
a package of yarn having an axial passage in which said 
shaft extends, surface engaging feed rolls within said 
support means to withdraw the yarn over an end of said 
package and to feed said yarn peripherally in tangential 
relation to the engaging surfaces axially therethrough, 
a rotor secured to said shaft for rotation therewith abou 
the axis thereof, guide Reans associated with said rotor 
for defining a path for said yarn enclosing said package 
of yarn, linkage means connecting said feed rolls aid 
said shaft so that they are driven in timed relation, Eneares 
for controlling said package of yarn, support Eneans, 
and feed rolls against rotation about said shaft when said 
shaft is rotated, rotatably mounted yarn forwarding 
means adapted to receive said yarn and to advance same 
at a predetermined increased rate as compared to the rate 
at which said yarn is withdrawn from the package, 
whereby the yarn normally advancing between said feed 
rolls, and said yarn forwarding means is stretched and 
twisted simultaneously to a predetermined extent thereby 
to increase the molecular orientation of the yarn while 
same is being twisted, means disposed in the yarn path 
between said guide means and said yarn forwarding means 
for localizing the stretching of the yarn, means for driving 
and interconnecting said shaft and said yarn forwarding 
means to rotate same in timed relation, and means for 
taking up said yarn. 

4. Apparatus adapted for processing orientable contin 
uous filament yarn comprising, in combination, a rotat 
ably supported shaft. having an axial passage and a radial 
passage therein for reception of said yarn, support means 
associated with said shaft and constructed to carry a 
package of yarn having an axial passage in which said 
shaft extends, peripheral surface engaging feed rolls within 
said support means to withdraw the yarn over an end of 
said package and to feed said yarn axially therethrough, 
the axes of said feed rols being paraliel, a rotor secured 
to said shaft for rotation therewith about the axis thereof, 
guide means associated with said rotor for defining a path 
for said yarn enclosing said package of yarn, linkage 
means connecting said feed rolls and said shaft so that 
they are driven in timed relation, means for controlling 
said package of yarn, support means, and feed rolls against 
rotation about said silafi when said shaft is rotated, a first 

5 

20 

25 

30 

45 

50 

55 

6 

G 
rotatably incourted yar forwarding agains adapted to 
receive said yarn and to advance same at a pedekers sailed 
increased rate as compared to the rate at which said yarn 
is withdrawn from the package, whereby the yarn nor. 
inally advancing between said feed rollis arid said yars. 
forwarding means is stretched and twisted simultaneously 
to a predetermined exterit thereby to increase the molec 
ular orientation of the yaria while same is being twisted, 
a second rotatably ?mounted yarn forwarding means 

0. adapted to receive said yarn from said first forwarding 
means and to advance same at a redeterized increased 
rate as compared to the rate at which said yarn is fore 
warded by said first forwarding means to impart addie 
tional stretch in the yaga, a stretch pit a disgosed in the 
yarn path around which said yarn normally is wrapped . 
for localizing the stretch betweega the two yaga forward 
ing means, means for driving arid interconnecting said 
shaft and said second yarn forwardig neans to rotate 
same in timed relatios, and means for taking tip said yarn. 

5. A two-for-one twister cognprisis.g., is gontinatioja, 
a rotatably supported shaft having as axial passage and 
a radial passage therein for receptica of a yar, support 
means concentric with said shaft at a constricted to carry 
a package of yari having an axial passage in which said 
shaft extends, a housing for containing said package of 
yarn and the support means, a cover for said housing de 
tachably secured is said housing, three surface engage 
ing feed rolls within said support naeans to withdraw 
the yarn over an end of said package and to fees said: 
yarn axially therethrough peripherally in tangential re 
lation to the engaging surfaces of the said feed rolls, one 
of said rollis being positively driven with the other two 
being idler roils, one of said idler rollis being slidably 
and adjustably mounted in rotating engagement with the 
driven roll, a roto" secured to said shaft for rotatioE 
therewith about the axis thereof, a iyer mounted or said 
cover for free rotation, guide raea is at the tips of said 
rotor and said flyer for defining a patti for said yar ez 
closing said package of yarn, linkage means connecting 
said shaft and said driven feed roll so that it is positively 
driven is timed relation with said shaft, and treans fea 
controlling said housing, package of yars, support meansg, 
and feed rols against rotation about said shaft when 
said shaft is rotated. 

6. Apparatus adapted for processing a plurality of ends 
of orientable continuous filament yars into cord cogn 
prising, in corabin &tion, at least two of the twisters as 
set forth in claim 5 in side-by-side relation, yari for 
warding means associated with the said twisters to draw 
the yarns normally advancing therefrom at a speed 
greater than the speed at which they are withdrawi 
from the packages in said twisters whereby the yarns 
are twisted and streiched sinuitaneously, means for driv 
ing and interconnecting said shaft and said yarn for 
warding means to rotate same in tired relation, and a 
take-up twister assenbiy to combine, the yarns and to 
collect the combined yars in an orderiy manner is tie 
form of a cord. 

7. A method for processing a continuous filament yar 
comprising the steps of providing a package of molecu 
larly orientable continuous filament yarsa having arx axiai 
passage, withdrawing said yain over an end of said pack 
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age, passing said yarn axially through said passage, theia 
ballooning said yarn about said package to twist same, 
forwarding said ballccning yar, at an increased speed 
relative to the withdrawal speed so as to stretch and is 
increase the moleculias oriestation of the yarn as garrie 
is being twisted, and collecting the thus-reated yard is a 
an orderly manner. 

8. A method for processing a continuous filament yarn 
comprising the steps of providing a package of molecu 
larly orientable contiguous filiarient yarn having an axial 
passage, withdrawing said yarn over an end of said pack 
age, passing said y2r axially through said passage, thez 
revolving and advascing said yarn about said packag 
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is twist same, forwarding said revolving yarn at an in 
creased speed relative to the withdrawal speed so as to 
stretch and to increase the molecular orientation of the 
yarn as same is being twisted, additionally twisting the 
yarn, and collecting the thus-treated yarn in an orderly 
Eace. 

9. A method for processing a continuos filament yarn 
comprising the steps of providing a package of molecu 
larly orientable continuous filament yarn having an axial 
passage, withdrawing said yarn over an end, passing said 
yarn axially through said passage, then revolving and 
advancing said yarn about said package to twist the 
Sane, forwarding said revolving yarn at an increased 
speed relative to the withdrawal speed so as to stretch 
and to increase the molecular orientation of the yarn as 
Sarne is being twisted, imparting additional stretch to the 
yarn in a second stage, additionally twisting the yarn, 
and collecting the thus-treated yarn in an orderly manner. 

it. A method of forming a cord from at least two bun 
dies of continuous filament yarn comprising the steps of 
Aproviding a plurality of packages of molecularly orienta 
ble continuous filament yarn having an axial passage, 
withdrawing said bundles over an end of the associated 
package, passing the bundles axially through the asso 
ciated package, then revolving and advancing the bus 
dies about the associated package, forwarding said re 
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volving touadies a ga increases speed relative to the 
withdrawa speed go 3s to stretch as to increase the 
molecular orientation of the yari as sate is being twist 
ed, twisting said buildles of yards together to for a cord 
therefroza, and collecting the cord in age orderly mainez. 

11. The method of claixa 16 wherein the yari is made 
from a nyloga poymer. 

12. The apparatus of claira E warein the means for 
taking up the years is adapted to inapart additional twist 
to the yarn. 

13. The apparatus of claim 2 wherein the yari takeup 
means is a ring twister. 
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