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ABSTRACT OF THE DISCLOSURE 

A novel bulky textile product comprised of two or more 
groups of ?laments combined from separate sources in a 
?uid bulking device with the separate groups alternately 
fed at variable speeds relative to each other so that each 
of the groups alternately forms a core and then effect 
yarn. When the undulations are permanently crimped, as 
by heat setting, the composite product has an elastic 
quality while retaining a ‘high tensile strength. 

This invention relates to a novel bulky textile yarn 
which, because of the arrangement of its constituent ?la 
ments, has improved and unique characteristics. More 
speci?cally, this invention relates to a novel bulky yarn 
prepared by combining a plurality of groups of ?laments 
from separate sources, which, by programmed variations 
in the feed speed of each of the groups to the point of com 
bining, has the unique characteristic in that each of the 
groups of yarn alternately forms the core and effect (in 
terior and surface) ?laments of the composite yarn. Such 
yarn, when the undulation or waves are permanently heat 
set or otherwise ?xed, has an elastic quality while re 
taining a high tensile strength and high resistance to sep- _ 
aration. 
The yarn of this invention is especially desirable when 

comprised of groups of glass ?ber ?laments combined by 
a ?uid texturing device. Because of the high tensile strength 
of glass ?bers, the composite yarn is extremely strong in 
relation to its weight and, because of the unique arrange 
ment of the groups of ?laments in the composite yarn, 
such a glass yarn is elastic when the convolutions or waves 
formed in the ?laments are stress-relieved or heat set in 
accordance with this invention. It is to be understood that 
the yarn of this invention may be also comprised from 
other natural and synthetic ?bers or combinations of both 
and that it can be made from twisted or untwisted strands 
or even staple ?bers ‘or groups of ?laments of random 
length. Thus the term “yarn” as used herein, is intended to 
include all such products. 
A process for ?uid texturing groups of ?laments to form 

a bulky or soft yarn is disclosed in US. Patent 2,852,906. 
As disclosed in this patent, a yarn or strand of generally 
straight ?laments is rapidly drawn through a ?uid textur 
ing jet wherein the ?laments are subjected to high ?uid 
turbulence. The ?laments leaving the jet are convoluted 
so that the end product has a distinctly different character 
istic from the yarn or strand fed to the jet. An important 
part of this process is the necessity of “overfeeding" the 
yarn or strand to the jet so that the bulked yarn, when 
withdrawn, is not returned to its original condition. 
US. Patent 2,869,967 discloses a ?uid texturing process 

and apparatus in which a plurality of yarn or strand 
sources is fed to a single jet and are combined by the 
turbulent action of the jet into a single composite yarn. 
By overfeeding one of the yarn or strand sources at a 
larger rate in relation to the other, one of the yarn or 
strand sources becomes the “core” yarn and the other be 
comes the “e?ect” yarn. The core yarn generally remains 
substantially straight within the center of the composite 
bulked yarn while the effect yarns, because of their greater 
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amount of overfeed, assume larger convolutions, waves 
and loops and are held in place by mechanical interlocking 
with the core yarns which remain relatively closely spaced 
to one another. 

It is well known that glass ?ber yarns and other syn 
thetic yarns may be permanently crimped or ?xed by 
means of heat setting. Other yarns may be permanently 
?xed or set by the application of an appropriate size, 
binder, solvent, softening agent or other medium. Heat 
setting or otherwise ?xing the undulations is desirable 
when producing a yarn which is intended to be elastic, e. g., 
when tension is placed on the yarn the ?xed undulations, 
convolutions, or crimps will straighten out and, when ten 
sion is released, they will resume their undulated or 
crimped form. Previous attempts to manufacture a satis 
factory elastic yarn by overfeeding a single yarn or strand 
source to a ?uid jet and heat setting or otherwise ?xing the 
convolutions in the yarn exiting from the jet have ‘been 
made. While such yarns do in fact have some elasticity, 
they do not provide the desired properties for many uses 
due to the fact that because all of the ?laments are highly 
convoluted or waved, their mechanical interlinkage is not 
such as will provide uniformly distributed or controlled 
limited extensibility when tension stresses are applied. 

It has been discovered that a highly satisfactory elastic 
yarn may be made of glass ?bers or other materials us 
ing at least two separate yarn sources which are supplied 
to a combining means, such as a ?uid jet, and each of the 
yarn sources, due to predetermined variations in the 
amount of overfeed to the jet, become, in essence, both 
core and effect yarns in alternate spaced portions along the 
composite yarn. By alternately feeding one of the yarn 
sources faster than the other, this one yarn source will be 
come a core yarn for a given distance in the composite 
yarn, through Which distance the other yarn source be 
comes the eifect yarn. By rapidly alternating the variations 
in speed, short sections of the composite yarn are formed 
in which the ‘core and effect yarns interchange from one 
source to another. The composite yarn so formed has the 
desirable property of retaining the ability to be stretched 
by mechanical disengagement of the interlinked mechani 
cal deformations, or elastically stretched, when the defor 
mations are heat set or otherwise ?xed. Because of the 
presence of core yarns in each of the sections for closely 
binding the various deformations of the effect yarns to 
gether, the problem of separation of the ?laments hereto 
fore encountered has been eliminated. 

Accordingly, it is an object of this invention to provide a 
novel yarn having elastic characteristics which retains 
superior properties of tensile strength and resistance to sep 
arating when subjected to forces normal to the axis of 
the yarn. 

It is another object of this invention to provide a novel 
lofted yarn of glass ?bers which, when stress-relieved or 
heat set, has the property of elasticity and also retains 
its high tensile strength. 

It is another object of this invention to provide a novel 
yarn formed of at least two separate groups of ?laments 
with each group of ?laments alternately forming the effect 
or surface ?laments, and then the core or generally 
straight ?laments within the composite yarn. 

It is still another object of this invention to provide an 
apparatus for producing the novel yarn described above. 

It is still a further object of this invention to provide 
a method for producing the novel yarn of this invention. 

Other objects and advantages of this invention will be 
apparent to those skilled in the art, reference being made 
to the accompanying drawings in which: 

FIG. 1 is a schematic view of an apparatus for produc 
ing the novel yarns of this invention, showing a mecha 
nism for feeding a pair of separate ?lament groups to a 



3,496,714 
3 

?uid texturing jet, for taking up and winding the com 
posite yarn formed therein and also showing a mechanism 
for heat setting the yarn as it leaves the texturing jet; 
FIG. 2 is a schematic view showing another apparatus 

which may be used to form the novel yarn of this in 
vention; 
FIG. 3 is a schematic view on an enlarged scale of a 

section of the novel yarn of this invention which would be 
formed by the apparatus of FIG. 2, showing, for the pur 
pose of clarity of illustration, the path of a single ?lament 
from each of the separate yarn sources; 
FIG. 4 is a schematic view on an enlarged scale, of a 

novel yarn of this invention which would be formed from 
the apparatus of FIG. 1, showing, for the purpose of 
clarity of illustration, the path of a single ?lament from 
each of the separate yarn sources; ' 
FIG. 5 is a schematic view of another apparatus for 

producing a novel yarn of this invention, showing another 
mechanism which includes pairs of driven gears which 
engage separate yarn sources in an out-of-phase relation 
ship and feed such sources to a combining device such as 
a ?uid jet; 

FIG. 6 is a schematic view on an enlarged scale of 
a novel yarn of this invention which would be formed 
on the apparatus of FIG. 6, showing, for the purpose of 
clarity of illustration, the path of a single ?lament from 
each of the yarn sources; 

FIG. 7 is a schematic view of another apparatus for 
producing a novel yarn of this invention having three 
separate yarn sources fed by three pairs of driven gears 
to a combining device; and 

FIG. 8 is a schematic view on an enlarged scale of 
a novel yarn of this invention \which would be produced 
on the apparatus of FIG. 7, showing, for the purpose of 
clarity of illustration, the path of a single ?lament from 
each of the yarn sources. 

Preparation of a novel yarn previously described is, in 
general, accomplished by feeding at least two separate 
sources of yarn to a combining means, such as a ?uid 
texturing jet, and, by means apparatuses of the type 
shown in FIGS. 1, 2, 5 and 7, alternately speeding and 
slowing the feed rate of each of the yarn sources so that, 
due to the changing overfeed rates to the ?uid jet, the 
composite yarn is formed with each of the groups of 
?laments forming both the core and effect yarns as pre 
viously explained. It is to be emphasized that the ap 
paratuses illustrated in these ?gures are only examples 
of a number of types of mechanisms which may be used 
to accomplish the desired results. For instance, US. 
Patent 2,948,931 discloses an apparatus for varying the 
feed rate of a single yarn source with appropriate con 
trols for setting the magnitude of the speed changes and 
the frequency thereof. Apparatuses such as this may be 
used tandem to form the novel yarn of this invention. 

Referring to FIG. 1, a ?uid jet 10 such as of the type 
disclosed in US. Patent 2,783,609 is provided having a 
yarn inlet nozzle, a yarn outlet ori?ce and an air supply 
means which is connected to a source of air pressure. 
The interior construction and operation of such jets is 
well known to those skilled in the art and will not be dis 
cussed in detail. A pair of yarn spindles or supplies 11 
and 12 are positioned above the jet 10 and the yarn or 
strand therefrom is led through pigtails 13-16 and down 
wardly through yarn guides 17 and 18 which are spaced 
apart and secured to a reciprocating platen 19. Each of 
the groups of ?laments, designated A and B, are then 
wound around the outer surface of a frusto-conical feed 
roller 20 and 21, respectively, and thence guided by a sec 
ond pair of pigtails 22 and 23 to the inlet ori?ce of the 
jet 10. As is well known to persons skilled in the art, it 
is desirable that the yarns enter the inlet ori?ce jet 10 
at an angle from the axis of the jet, as shown in FIG. 1. 
The reciprocating platen 19 may also be driven by the 
motor M through an appropriate mechanism for convert 
ing rotary movement to reciprocating movement. The 
mechanism including the platen 19 must be capable of 
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4 
high speed reciprocation. US. Patent 3,171,608 discloses 
one such suitable mechanism and others capable of such 
high speed movement are known to those skilled in the 
art. 

Frusto-conical feed rollers 20 and 21 are spaced apart 
and secured to a common drive shaft 24 which is sup 
ported by bearings 25 and 26 and is directly driven by a 
motor M through a gear box 27. As shown in FIG. 1, 
the coaxial feed rollers 20 and 21 have their smaller or 
minor diameters adjacent each other. However, the larger 
or major diameters may be adjacent one another so that, 
in either case, the slopes of the rollers would intersect one 
another intermediate the rollers in an axial direction. 
A take-up roller 28 is secured to a shaft 29 supported 

by bearings 30 and 31. The shaft 29 and thus the take-up 
roller 28 are driven by a belt or chain 32 which extends 
around pulleys 33 and 34 secured to the drive shaft 24 
and the shaft 29, respectively. 
The composite bulked yarn leaving the jet 10 is passed 

through a heat setting device, generally designated by 
reference numeral 35, is passed around the take-up roller 
28 and is then guided and gathered upon a yarn winder 
36 by a traverse mechanism 37. 

In operation, the reciprocating platen 19 and associated 
yarn guides 17 and 18 are caused to rapidly oscillate_be 
tween the full line position and the dotted line position, 
indicated by reference numerals 17a, 18a, and 19a, so 
that the yarns or strands A and B are directed along the 
surfaces of frusto-conical feed rollers 20 and 21, respec 
tively, moving up and down the axis of these feed rollers 
20 and 21. It will be apparent that a change in the axial 
position of the yarn upon the feed rollers 20' and 21 will 
change the rate at which the yarn is fed to the jet 10, due 
to the difference in diameter at the point at which the 
yarn is turned upon the feed rollers 20 and 21. Thus in 
the position shown in solid line (yarn B, which is wrapped 
on the feed roller 21 at a relatively large diameter is fed 
at a faster rate than yarn A which is wrapped upon the 
feed roller 20 at a relatively small diameter. At the other 
extreme position, the dotted line position designated by 
reference numerals 17a, 18a, and 1911, the yarn A is 
Wrapped upon the feed roller 20 at a large diameter and 
is thus fed to the ?uid jet 10 at a faster rate than yarn B 
which is wrapped upon the feed roller 21 at a small 
diameter. Because of the uniform slope of the feed rollers 
20 and 21, the speeds of the yarns A and B gradually in 
crease and decrease as one yarn approaches its maxi 
mum speed, etc. Referring to FIG. 4, the composite yarn 
formed in the ?uid jet 10 is schematically illustrated, with 
only a single ?lament from each of the yarn sources A 
and B illustrated for purposes of clarity. It is to be under 
stood that the actual yarn produced would include a 
large number of ?laments from each group which would 
be more closely intermingled with one another. 

Because the take-up rate of the composite yarn from 
the ?uid jet 10 is determined by the take-up roller 28 
which is driven at a ?xed speed in relation to the speed 
of the feed rollers 20 and 21, the effective diameter of the 
take-up roller 28 may be selected so that the take-up speed 
of the composite yarn from the ?uid jet 10 is always 
slower than the slowest feed speed of either of the yarn 
or strand sources A or B. Thus, at all times, there is a 
slight amount of over-feed of each of the yarn sources. 
If the effective diameter of the take-up roller 28 is the 
same as the smallest effective diameter of feed rollers 
20 and 21, that is, the smallest diameter of the frusto 

, conical surface upon which the yarns A and B are directed 
by the platen 19 and yarn guides 17 and 18, at an in 
stantaneous time when the platen 19 is in its extreme left 
or right-hand position, there will be no overfeed of one of 
the yarn sources A or B. As illustrated in FIG. 4, the 
single ?lament from yarn source A has its greatest amount 
of Ibulkiness formed by ?lament undulations or convolu 
tions in the spaced apart areas designated by reference 
numeral 38 and its least amount of bulk contractions or 
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convolutions in interjacent areas designated by reference 
numeral 39. On the other hand, the ?laments from the 
yarn source B, because the relative speeds of yarns A and 
B are inversely alternated, has its portions of least ?la 
ment deformation in the areas designated by reference 
numeral 40 with interjacent areas of increased ?lament de 
formation designated by reference numeral 41. The areas 
40 of yarn B, are opposite to the areas 38 of yarn A, etc. 
As previously explained, the yarn B in these areas 40 is 
overfed only a slight amount and thus the yarn B, in these 
areas, forms a core yarn which remains relatively straight 
and is used to interlock and bind the deformations of the 
other yarn A in areas 38 together. In an adjacent segment, 
the yarn A in area 39 forms the core yarn and is used to 
bind together the ?ber deformations of area 41 in yarn 
B. As previously explained, it is important that the com 
posite yarn in all areas have some core ?laments which are 
relatively straight and compactly positioned together to 
form a core yarn which holds the wave~1ike or convoluted 
deformations of the opposite number in place. 

Referring to FIG. 2, a second apparatus for forming 
the novel yarn of this invention is schematically illus 
trated, again with a pair of yarn supplies 11 and 12 from 
which separate yarn sources A and B are directed through 
pigtails 13-16. In this device, the feed mechanism to the 
?uid jet 10 includes two pairs of intermeshed feed rollers 
42-45. Each of the rollers 42-45 has a portion of its outer 
surface in the form of a smooth cylindrical drive surface 
and an opposed portion with intermeshing convolutions 
or gear teeth. The effective pitch diameter of the con 
volutions or gear teeth is the same as the diameter of the 
smooth portion. As shown, the rollers 42-45 have one 
half of their circumference as the smooth portion and the 
other half as the gear portion. Depending, however, upon 
the amount of overfeed and the relative lengths of the 
overfed portions of the yarn desired, this ratio of smooth 
portion-to-toothed portion may be varied. 

Referring to the drive roller 43, it will be apparent that 
the periphery of this portion, or half the circumference 
of the roller 43, designated as distance X in FIG. 2, will 
be less than the total surface distance over and around 
the surface of the convolutions of the toothed portion, 
designated as distance X +d on roller 44. With the feed 
rollers 42-45 in driving relationship as schematically illus 
trated in FIG. 2, and with the toothed portions of the 
pair of rollers 42 and 43 180° out of phase with the 
toothed portion of the rollers 44 and 45, the yarn sources 
A and B. when contacted by the roller pairs 42-45 will be 
pulled at inversely varying velocities. If all the rollers are 
driven at constant rpm, for a given half revolution, the 
yarn source A which is being driven by the toothed por 
tion of the rollers 42 and 43 will move at a faster rate 
than the yarn source B which, is being driven ‘by the 
smooth portion of the rollers 44 and 45. For this half 
revolution of each pair of rollers 42-45, yarn A will be 
fed to the ?uid jet 10 a distance of X +d while yarn B 
will be fed a distance of X. The overfeed resulting from 
the increased distance around the toothed portion, d is 
schematically indicated by the undulating portions desig 
nated by reference numeral 46 which, as shown in FIG. 2, 
are in staggered relationship between yarn groups A and 
B. Thus the effect of the feed rolls 42-45 is to alternately 
and sequentially overfeed yarns A and B relative to one 
another to the ?uid jet 10. Similar to the apparatus illus 
trated in FIG. 1, a take-up roller 28 removes the com 
posite yarn from the ?uid jet 10 at a ?xed speed in rela 
tion to the feed speeds and the yarn is subsequentlywound 
on a take-up device (not shown). 

Referring to FIG. 3, a single ?lament from each of 
the yarn sources A and B is illustrated for clarity to indi 
cate the form of the two yarn sources A and B as they 
would be in the composite yarn formed by the apparatus 
of FIG. 2. Contrary to the apparatus of FIG. 1, the 
speed change of the yarn sources A and B fed by the 
apparatus of FIG. 2 relative to one another is not gradual 
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6 
but is abrupt as the yarn driving surfaces of the feed 
rollers 42-45 change from the convoluted portion to the 
smooth portion. Thus the yarn A, as shown in FIG. 3, 
is extended in relatively straight form in portions 47 and 
contracted or convoluted into highly textured form in 
alternate portions 48 while the yarn B is correspondingly 
but inversely extended or relatively straight in portions 49 
while contracted or convoluted into highly textured forms 
in portions 50. Because the speed change is abrupt, the 
change between a successive portion, such as portions 
47 and 48 on yarn A, is not gradual, as is the case with 
the yarn shown in FIG. 4. In each case, however, the 
yarns in the relatively straight or untextured portions 
provide core or base section for mechanical interlinkage 
and holding of the other contracted or convoluted yarn 
portion in interlocked relation, as previously explained. 
A liquid binder applicator 51 is schematically shown 

in FIG. 2 downstream of the ?uid jet 10 to apply ap 
propriate bonding material to the composite yarn as it 
leaves the texturing jet 10. It is to be understood that the 
deformation in the ?ber can be ?xed either by heat set 
ting or the application of bonding material or any other 
method of permanently a?xing the contracted deforma 
tions or crimps in the yarn may be used with either the 
apparatus shown in FIG. 1 or FIG. 2 or the apparatuses 
of FIGS. 5 and 7, described below. 

Another apparatus for producing a novel lofted yarn 
comprised of separate ?lament sources interengaged with 
one another is schematically shown in FIG. 5. A ?rst pair 
of driven gears 52 and 53 engages a yarn group A sup 
plied from the yarn supply 11 and a second pair of driven 
gears 54 and 55 engages a yarn group B supplied from 
yarn supply 12. Each of the pairs 52, 53 and 54, 55 are 
driven in the direction of the arrows in FIG. 5 by an 
appropriate drive mechanism (not shown). The gears 
54 and 55 are positioned on their respective drive shafts 
so as to be out-of-phase by a predetermined amount from 
the gears 52 and 53 so that successive pairs of teeth 
release increments of strand B shortly after increments 
of strand A have been released from the pairs of gears 
52 and 53. With the teeth of the gear pairs 52, 53 and 
54, 55 out-of-phase as described, successive waves or por 
tions under released tension are alternately supplied to 
the ?uid jet 10 out-of-phase with the waves or portions 
under released tension in the other yarn source. The yarn 
sources with out-of-phase waves are combined with one 
another to form a product schematically shown in FIG. 
6. In this product, yarn sources A or B do not comprise 
core and effect yarns but interchange from one portion 
of the composite yarn to another in the manner illus 
trated. 

It will be apparent that the amount of loft or bulk of 
the ?nal product may be varied by varying the phase 
relationship between the pairs of gears 52, 53 and 54, 55 
and also by the depths of the teeth which determine the 
ultimate depth and slope of the waves or undulations 
formed. 

FIG. 7 schematically illustrates an apparatus for form 
ing a lofty bulked yarn product from three separate 
yarn groups, A, B and C. Yarn groups A and B are fed 
to a ?uid jet 10 by pairs of driven gears 56, 57 and 58, 
59 respectively. Like the apparatus of FIG. 5, the gears 
58 and 59 are out-of-phase with gears 56 and 57 so that 
alternate portions of released tension or waves in the 
groups A and B are successively supplied to the jet. 
Yarn group C from a yarn supply 60 is engaged by a 
pair of driven gears 61 and 62 which may have a sur 
face speed different from the other pairs of driven gears 
so that the ultimate con?guration of the group C yarns in 
the composite yarn shown in FIG. '8 is different from 
that of the group A and B yarns. 
With three or more separate yarn sources and their 

associated drive means, it will be apparent that many 
variations may be made in the composite yarn formed 
by changing the phase relationship, gear tooth con?gura 
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tion and rate of speed of the various pairs of driven gears. 
It should be understood that the apparatuses of FIGS. 
1, 2, 5 and 7 are illustrative only of several of many ap 
paratuses which may be used to feed two or more yarn 
sources at varying rates with alternating portions of re— 
duced tension successively presented to the combining 
means to produce the novel lofted products of this in 
venticn. _ 

Each of the apparatuses schematically shown in FIGS. 
1, 2, 5 and 7, as well as others, are capable of sequentially 
and alternately varying the relative speed of a plurality 
of yarn sources to a texturing jet which may be used to 
produce the novel yarn of this invention. More than two 
yarn sources can be combined in the same manner, as de 
scribed, with each yarn source being fed to the jet ‘in 
varying relative velocity to the others in accordance with 
a predetermined program. As previously stated, it has 
been found that yarns produced as described have supe 
rior properties and that when the 'crimps have been 
permanently set, by stress-relieving by heat or other 
means, the yarns of material having limited stretch 
ability such as glass yarn has an elastic quality and also 
retains its high tensile strength and resistance to separa 
tion. 
The bulked product of this invention can be woven 

into a fabric and then heat set or otherwise ?xed to 
produce a lofted product. Upon application of stress to 
such a fabric it can be drafted by reason of disengage 
ment of the mechanical interlinkage of fibers. This 
Itreatment can be utilized to shape the fabric to desired 
three-dimension con?gurations or to selectively impart 
desired localized differences in texture to the fabric. Still 
further, the fabric can be drafted uniformly to impart a 
uniformly lofted character to the fabric of texture some 
what di?erent than is provided by the bulked yarn in its 
originally interlocked condition. 
The textured product of this invention can also be pro 

vided with a coating of elastomeric material, or can be 
made of coated yarns impregnated with elastc-meric mate 
rial such as rubber which will impart a different, or addi 
tional degree of stretchability to the interlocked yarn. Such 
a product when positively interlocked with relatively 
limited or no draftability will have a stretchability be 
cause of the coating or impregnant material which be 
cause of its compressability and cushioning property 4 
results in stretch under stress whether in yarn or fabric 
form. In such instances the product can also be limited 
in stretch to the mechanical limit of stretch of the overall 
bulk product. Other uses for a yarn formed with the 
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apparatus of this invention will be apparent to those 
skilled in the art. 

I claim: 
1. A bulky elastic yarn comprising at least two groups 

of permanently crimped ?laments, the ?laments of each 
of said groups having crimped portions and relatively 
straight portions alternately along their lengths with the 
crimped and relatively straight portions of one of said 
?lament groups adjacent and intermingled with the rela 
tively straight and crimped portions of the other of said 
groups, respectively. 

2. A bulky elastic yarn comprising at least two groups 
of permanently-crimped ?laments, each of said groups 
alternately forming a core yarn portion having relatively 
straight ?laments and an effect yarn portion having 
undulated ?laments with said core portions of one of 
said groups intermingled with said effect portions of the 
other of said groups and with said eifect portions of said 
one of said groups intermingled with said core portion 
of said other of said groups. 

3. A bulky elastic glass ?ber product comprised of 
at least two groups of permanently-crimped glass ?bers, 
each of said groups of ?bers alternately having crimped 
portions and relatively straight portions alternately along 
their iengths with the crimped and relatively straight por 
tions of one of said ?lament groups adjacent and inter 
mingled with the relatively straight and crimped por 
tions of the other of said groups, respectively. 
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