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57 ABSTRACT 
A high-bulk yarn having interlaced filaments substan 
tially free from loops, and preferably having spherical 
knops affecting the yarn as a whole, is made by sub 
jecting a continuous filament (or less preferably a sta 
ple fibre) yarn to the action of a turbulent fluid in a 
suitable nozzle, into which the yarn is fed non-axially 
so that it rubs against one wall thereof. If desired more 
than one yarn can be employed, making a single com 
posite yarn. The invention includes also a nozzle, pref 
erably having its yarn input opening flared to provide 
for the necessary friction of the yarn against the side 
of the nozzle. 

1 Claim, 4 Drawing Figures 
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NOVEL HIGH-BULK YARN 
This application is a division of my co-pending appli 

cation Ser. No. 807,540, filed Mar. 17, 1969, now U.S. 
Pat. No. 3,678,549. 
This invention relates to a novel high-bulk yarn, and 

to a method and device for making it. 
Some yarns are rendered bulky by separating, or put 

ting in a dishevelled or "tousled' state, the filaments of 
which they consist. This can be done by mechanical 
means, but preferably pneumatic means are used which 
make it possible to open and separate the filaments and 
even to impart a certain number of convolutions to 
them, so binding them in a yarn. For this purpose, a 
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substantially untwisted bundle of continuous filaments 
is introduced into a zone in which they are acted on by 
a turbulent fluid. Thus it has been proposed to cause 
the filament bundle to travel in two conduits which are 
offset relatively to each other, and subject it to the ac 
tion of the jet of fluid during its travel in the second 
conduit. 
This type of process produces a high-bulk yarn, but 

does not give a fancy effect such as that found on the 
knop yarns produced by conventional mechanical 

aS. 

The present invention provides a novel high-bulk 
yarn the filaments of which are interlaced in such man 
ner as to be substantially free from loops and other visi 
ble convolutions, and which may if desired comprise 
neps of substantially spherical shape, affecting the fila 
ments as a whole. 
The invention may be applied to yarns of any natural, 

artificial or synthetic material, preferably comprising, 
wholly or partially, continuous filaments. 
According to the invention the high-bulk yarn is 

made by a process in which at least one yarn is caused 
to travel through the fluid turbulence chamber of a 
nozzle from which it is freely drawn away in the same 
direction as the fluid, and into which it is fed non 
axially so that it rubs at least slightly on the wall of the 
nozzle. 

It is found that a slight degree of friction of the yarn 
at the inlet of the nozzle or jet makes it possible to elim 
inate the undesired effects produced by small quanti 
ties of fluid which may, despite all efforts to the con 
trary, succeed in escaping upstream. 
The desired friction effect can be otained by intro 

ducing the yarn, or at least one of the yarns if more 
than one is used, into the turbulence chamber at an 
angle substantially perpendicular to the longitudinal 
axis of the travel path of the yarn in the chamber. 
When two or more yarns are fed into the turbulence 

chamber, they may be fed continuously or intermit 
tently at identical or different velocities and at identical 
or different angles, no correlation being imposed a pri 
ori between the withdrawal velocities and the angles of 
introduction of the yarns into the nozzle. 
The yarn obtained may be withdrawn out of the noz 

zle either continuously or intermittently, but generally 
the latter affords no advantage. 
The yarn or yarns may be introduced into the nozzle 

in the tensioned state or while they are substantially 
free from tension. 

If desired the yarn may simultaneously be subjected 
to thermal treatment, notably in the case of yarn whose 
bulk can be increased by such treatment. 
Generally, continuous filament yarns are utilised, but 

it is possible to feed, into the turbulence chamber, si 
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2 
multaneously with at least one yarn consisting of con 
tinuous filaments, at least one spun (staple fibre) yarn. 
Indeed it is even possible to feed into the turbulence 
chamber one or more spun yarns only. 
The process may be carried into effect with the aid 

of a nozzle or jet which also forms a part of the inven 
tion, and which comprises a cylindrical conduit for the 
yarn having an upstream portion of reduced section 
and a downstream portion of larger section, without a 
connecting zone, and a fluid feed conduit debouching 
into the yarn conduit and forming an acute angle with 
the longitudinal axis of the nozzle. , 
Advantageously, the fluid feed conduit debouches 

into the upstream portion of the axial conduit of larger 
cross-section, making a small angle with the longitudi 
nal axis of the nozzle so that the fluid is fed substan 
tially in the same direction as the yarn. 
According to a preferred form of the invention, the 

conduit of larger cross-section terminates downstream 
in a substantially cylindrical portion of smaller diame 
ter. 

The device for the performance of the invention 
comprises in addition means for feeding, guiding and 
withdrawing the yarn. 
The means for the feed or delivery and withdrawal of 

the yarn may if desired be actuated intermittently, for 
example by means of a device for varying the travel 
path of the yarn. 
The invention will now be more particularly de 

scribed by reference to the accompanying drawing, in 
which: 
FIG. 1 is a diagrammatic view of a nozzle, and 
FIGS. 2 to 4 show various appropriate assemblies of 

nozzle and feed, withdrawal and guide means. 
Referring now to the drawings, the nozzle or jet 1 is 

constituted by a body 2 having an axial passage for the 
yarn or yarns, formed by a slightly flared input aperture 
3 and a narrow axial conduit 4 debouchiug into a wid 
ened portion 5 into which the fluid flows via conduit 6, 
and terminating in a short discharge section 7 of some 
what small diameter. 

In the following examples there was used a nozzle of 
overall height 58.5 mm, the length of the narrow sec 
tion 4 being 34 mm. and that of the wider section 5 
being 19 mm., the corresponding diameters being 2 
mm. and 5 mm. respectively. 
The discharge portion 7 has a length of 5.5 mm. and 

an internal diameter of 3.8 mm. The conduit 6 has a di 
ameter of 2 mm. and a length of 12 mm. and makes an 
angle of 25 with the lonitudinal axis of the nozzle. 
The nozzle is mounted in a device comprising, up 

stream (see FIG. 2), feed or delivery means constituted 
by two creels 8 and 9 carrying bobbins 10 and 11, pairs 
of feed or delivery rollers 12 and 13, 14 and 15 and 
guide means such as guides 16 and 17, all arranged to 
feed the yarns to the nozzle in such a way as to cause 
them to rub against the flared portion 3; downstream 
there is a conventional winding-up means, shown as a 
system comprising a spindle 18, ring 19 and traveller 
20. 

In the variant of FIG. 3, the device further comprises 
means for intermittent withdrawal disposed between 
the nozzle 1 and the winding-up system. While any such 
means can be used, there is illustrated a system com 
prising a fixed plate 21 against which bears, intermit 
tently, a moving plate 22 carried by an arm 23 mounted 
for movement on a fixed pivot 24 and provided at its 
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other end with a counterweight 25 bearing on a plate 
26 to which upward movement is imparted by pulses 
supplied by an electromagnet 27 which is intermittently 
excited by means of a microswitch 28 controlled by a 
variable-profile cam 29 through an arm 30 arranged to 
be mobile about a pivot 31 and adapted to make con 
tact with a contact 32. 
Of course, a device of this kind could be replaced by 

any other analogous system, for example a tie rod and 
crank device controlled by a variable-speed motor. 

In a further variant, illustrated in FIG. 4, the interme 
diate withdrawal system is replaced by a relaxation de 
vice constituted simply by a set of rollers 33 and 34 dis 
posed between the nozzle 1 and the winding-up device. 

EXAMPLE 1 

Using the device shon in FIG. 2, i.e. without intermit 
tent withdrawal of the yarn, two polyhexamethylene 
adipamide 70 denier/23 ply yarns are fed to the nozzle 
simultaneously, one at a velocity of 27 m/min. and the 
other at a velocity of 72 m/min, the nozzle being fed 
with air under a pressure of 4 kg/cm. 
The yarn obtained exhibits irregularly spaced loops 

affording an extremely small amount of sliding action. 
EXAMPLE 2 

Using the device shown in FIG. 3 and employing in 
termittent withdrawal, there are fed simultaneously, at 
the same velocity of 60 m/min., a polyhexamethylene 
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4 
adipamide 70 denier/23 ply yarn and a cellulose ace 
tate 150 denier/36 ply effect yarn, the nozzle being fed 
with air under a pressure of 4 kg/cm. 
The number of short pulses imparted to the yarn is 

between 12 and 15 per minute, the speed of rotation of 
the winding-up spindle being 5,000 rpm. 
A high-bulk, crinkly, knop yarn is obtained, the num 

ber of knops being directly connected with the number 
of pulses. 

EXAMPLE 3 

With the device illustrated in FIG. 4, there are fed 
into the nozzle 1, simultaneously and at the same veloc 
ity of 80 m/min., a polyethylene terephthalate 130 de 
nier/44 ply yarn and a polyhexamethylene adipamide 
70 denier/33 ply yarn; the yarn produced is withdrawn 
at a velocity of 56 m/min., giving a degree of relaxation 
of 30 percent. 

In this way there is obtained a knop yarn having ran 
domly disposed spherical loops. 

claim: 
1. High bulk yarn made of synthetic or artificial ma 

terial having interlaced filaments which individually are 
substantially free from loops and other convolutions, 
the said yarn comprising randomly spaced knops of 
substantially spherical shape formed by loops in the 
yarn as a whole. 
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