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This invention relates to apparatus for the treatment 
the treatment of yarns consisting at least partly of thermo~ 
plastic material, and more particularly to a device for 
cooling yarns which have been plasticized by heat as is 
sometimes done in the false twist process. 

It is known to impart a high false twist to multi 
?lament yarns consisting at least partly of thermoplastic 
material in order to achieve certain desirable texturing 
thereof. In this process, the yarn is temporarily plasti 
cized by heating same in the highly twisted state. There 
after. the yarn is cooled to set the spiral-like deforms 
tions of the individual ?laments caused by heating the 
yarn in its twisted condition. In known false twisting 
systems, the yarn is usually heated by means of a hot 
air chamber through which it is made to pass, or by 
contact with a heated surface; and cooling is generally 
accomplished by leading the yarn through a region of 
atmospheric air at room temperature for a distance suffi 
cient to allow the yarn to cool to a temperature sub 
stantially below its plasticizing temperature. In such cases, 
it will be appreciated that the higher the yarn running 
speed, the longer the air cooling zone must be in order 
to obtain a su?icient effect. A problem is therefore pre 
sented by the fact that it is desired to run the yarn at as 
high speed as possible in order to achieve high and eth 
cient production, while maintaining the cooling zone as 
short as possible in order to maintain maximum control 
of the advancing yarn and to keep machine size at a 
minimum. 

In attempts to resolve this problem, the art has de 
veloped devices for cooling the yarn after it has been 
set. For example, a tube has been used through which 
the yarn is made to advance and through which cooled 
air or gas flows. Such devices however have thus far 
presented certain disadvantages in that the cooling effect 
is not sufficiently e?icient to accommodate the high speeds 
which have become possible with modern high speed 
false twisting systems. 

Accordingly, my invention contributes a cooling device 
for use in connection with false twist systems which 
obviates the foregoing difficulties and disadvantages and 
provides an improved cooling effect while permitting a 
cooling zone of minimum size. 

In essence, my invention is directed to a suction or 
vacuum device for use in connection with a false twist 
system for texturing textile yarns by temporarily highly 
twisting the yarn and heat-treating the same while in 
the highly twisted condition, and which device comprises 
a hollow body member preferably positioned immediately 
after the heating device in the direction of movement of 
the yarn, the body member being connected with a 
vacuum pump or the like, and the surface of the hollow 
body being formed with at least one groove in which the 
advancing yarn may move, and conditioning a number of 
spaced apertures or holes communicating with the in 
terior of the hollow body. The pressure differential be 
tween the interior and exterior of the hollow body will 
cause the yarn to be held in the groove, and the ambient 
air to flow towards and into the hollow body through the 
spaced holes thus to rapidly cool the advancing yarn. 
As a feature of my invention, the hollow member 
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may assume the shape of a closed tube of almost any 
desired cross-sectional contour such as circular, oval, 
polygonal and so forth, with a single groove, or with a 
number of parallel grooves where it is desired to treat 
a number of yarns simultaneously; and the grooved sur 
face of the member may be domed or vaulted in contour 
so that the yarn follows a similar path, such an arrange 
ment providing optimum yarn control under certain con 
ditions. 

I have found that it would usually be suiiicient simply 
to draw air at ambient temperature and humidity into 
the cooling device in order to obtain the necessary cool 
ing of the yarn. However, in the event that the atmos 
phere in the vicinity of the machine is too hot or too 
dry, this air may itself be cooled or humidi?ed as 
necessary and by any suitable means. 

There has thus been outlined, rather broadly, the more 
important features of the invention in order that the 
detailed description thereof that follows may be better 
understood, and in order that the present contribution 
to the art may be better appreciated. There are, of com’se, 
additional features of the invention that will be described 
hereinafter and which will form the subject of the claims 
appended hereto. Those skilled in the art will appreciate 
that the conception upon which this disclosure is based 
may readily be utilized as a basis for the designing of 
other structures for carrying out the several purposes of 
the invention. It is important, therefore, that the claims 
be regarded as including such equivalent construction as 
do not depart from the spirit and scope of the invention. 
A speci?c embodiment of the invention has been 

chosen for purposes of illustration and description, and 
is shown in the accompanying drawings, forming a part 
of the speci?cation, wherein: 
FIG. 1 is a schematic representation of a false twist 

system embodying a cooling device according to the 
present invention; 

FIG. 2 illustrates in vertical cross—section one form of 
a device in accordance with the present invention; 
FIG. 3 is a cross-sectional view taken along the lines 

3—-3 of FIG. 2; and 
FIG. 4 is a cross-sectional. view of another form of 

device according to my invention. 
Referring now to the drawings, and more particularly 

to FIG. 1, there is shown a false twist system wherein 
a multi-?larnent textile yarnZ of the type described is 
taken from a spool t and advanced between a pair of 
delivery rollers 3 into a heating device 4 in which the 
yarn is plasticized by contact with hot air or with a 
heated surface. Thereafter, the yarn 2 advances through 
a cooling device 5 wherein it is cooled and re-solidi?ed. 
The yarn then advances through a false twist device 6 
which imparts a length of twist in the yarn running back 
through the cooling device 5 and the heating device 4. 
Finally, the yarn passes between a second pair of rollers 
'7, and is then fed to a winding or take-up device (not 
shown). 

In FIGS. 2 and 3 I have shown the cooling or suction 
device, comprising a tubular member 8 closed at both 
ends and rectangular in cross-section according to the 
illustrated embodiment. The upper or top wall § is 
formed with a semi-circular groove 10 extending cen 
trally and longitudinally in the wall; and a pluraltiy of 
spaced apertures or holes 11 extend from the base of 
the groove 10 through the wall 9 and open into the 
interior of the member 8. I prefer that the holes 11 be 
of a diameter of the order of 2.5 mm. and that they be 
regularly spaced approximately 0.5 cm. The bottom wall 
12 is formed centrally with a nozzle or outlet 13 depend 
ing from the wall 12 and by means of which a vacuum 
device (not shown) may be connected with the member 
11 to create a vacuum of about between 20 to 100 mm. 
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of water the precise value of which will be chosen in 
each application according to the characteristics and 
running speed of the yarn which latter may vary between 
100 and 500 meters per minute. 

In operation, the advancing yarn is positioned in the 
groove 10 so as to overlie the several holes 11, and a 
vacuum is applied through the nozzle 13 to the interior 
of the member 3. Thus, atmospheric air, or conditioned 
air if such is deemed necessary, is drawn from the ex 
terior of the member 8 through the holes 11 so as to 
move past the yarn 2 and the adjacent surfaces of the 
groove 10. Because of the movements of the yarn and 
air as heretofore described, several desirable effects have 
been noted. First, the hot layer of air surrounding the 
yarn, and which is dragged along with the yarn from 
the heating device, is separated from the yarn and drawn 
into the interior of the member 8. Second, after removal 
of the hot layer of air, the yarn is brought into direct 
contact with cooling air which is drawn past it and 
through the holes 11. Third, the surfaces of the groove 
10 and holes 11, are also cooled by the moving air so 
that the yarn, which is held in the groove 10 by the 
action of the vacuum and advanced along in the direct 
contact with its surface is contact cooled thus further 
lowering its temperature. 
A further advantageous result of the present inven 

tion resides in the fact that the vapors of sizing agents 
and other preparations with which the yarns may have 
been pre-treated are drawn from the yarn and through 
the member 8 thus to obviate soiling of the false twist 
device 6, the rollers '7, or the take-up equipment or sub 
sequent yarn treating apparatus as well as the atmosphere 
and other machinery in the room. Additionally, it is 
known that the false twist process tends to cause yarns 
to balloon around their own axes as they advance through 
the cooling zone, and that this ballooning can produce 
undesirable effects in the quality of the textured yarn; 
but the cooling device herein described obviates balloon 
ing in the cooling zone because the yarn is held firmly 
in the groove 10 by the pressure differential between 
the interior and exterior of the member 8. 
Where it is desired to provide cooled or conditioned 

air in lieu of ambient air, I provide an inverted channel 
member 15 (FIG. 4) positioned over the top wall 9 
through which I meter air of desired characteristics by 
means of a nipple 16. The channel member preferably 
engages the edges of the wall 9 to form therewith a 
closed chamber communicating with the interior of the 
member 8 through the holes 11. FIG. 4 also illustrates 
a tubular body with a domed top wall 9 and curved 
groove 10 which is advantageous where additional yarn 
control is deemed necessary. 

While the device of the present invention is suitable 
for use in connection with the usual texturing systems 
containing a false twist device such as a spindle, it should 
also be understood that the present apparatus also ?nds 
application in false twist systems utilizing temporary 
mutual ply-twisting of several yarns without a false twist 
imparter such as a spindle, as described in application 
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Ser. No. 331,568, ?led Dec. 18, 1963, now US. Patent 
No. 3,261,155; application Ser. No. 377,845, ?led June 
25, 1954, now US. Patent No. 3,261,166; and applica 
tion Ser. No. 377,911, ?led June 25, 1964, now US. 
No. 3,261,156. 
From the foregoing description it will be seen that I 

have contributed by my invention, yarn cooling means 
for use in connection with false twist systems whereby 
the length of the cooling zone may be reduced to a 
minimum while at the same time effective cooling is 
achieved and vapors of yarn treating agents are drawn 
from the yarn to a suitable exhaust facility. 

I believe that the construction and operation of my 
invention will now be understood, and that its advantages 
will be fully appreciated by those persons skilled in the 
art. ' 

What is claimed is: 
1. In a false twist system for texturing textiles yarns 

wherein the yarns are temporarily highly twisted and 
passed through a heater while in highly twisted condition, 
a hollow member positioned subsequent to the heater in 
the direction of movement of the yarn, a surface of 
said member having at least one groove therein for 
receiving the advancing yarn, means defining a plurality 
of spaced holes opening at one end in said groove and 
at the outer end in the interior of said hollow member 
and said member having means for connecting the in 
terior thereof with a vacuum producing device whereby 
a pressure differential is established between the interior 
and exterior of said member to draw air through said 
holes. 

2. Apparatus according to claim 1, further charac 
terized in that a plurality of parallel grooves are provided 
in said surface each to accommodate a yarn, and Where 
in means are provided de?ning a plurality of spaced 
holes opening at one end in said grooves and at the other 
end in the interior of said hollow body. 

3. Apparatus according to claim 1, further charac~ 
terized in that said hollow member is an elongated closed 
tube. 

4. Apparatus according to claim 1, further charac 
terized in that said surface having at least one groove 
therein is domed in contour. 

5. Apparatus according to claim 1, further charac 
terized in that means are provided adjacent said grooved 
surface to deliver conditioned air to said holes. 
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