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1 Claim. (01. (as-5) 

This invention relates to improvements in or 
relating to the treatment of yarns and other 
materials, and particularly to improvements in 
apparatus in which yarns and other materials 
are subjected to treatment with ?uids under 
pressure. 
This application is a continuation-in-part of 

application S. No. 123,104, ?led January 30, 1937 
(issued as Patent No. 2,142,722, January 3, 1939) , 
said application being a division of application 
S. No. 4,510, ?led February 1, 1935. 
U. S. Patents Nos. 2,142,722 and 2,142,721 de 

scribe processes for improving the tenacity of 
arti?cial ?laments, threads and other materials 
according to which they are stretched during 
their passage through a chamber containing 
steam or hot water under pressure. The mate 
rials leave the chamber through small ori?ces, 
and unless special precautions ar taken, such 
as the provision of an end chamber as described 
in U. S. Patent No. 2,142,909, a ?ow of ?uid from 
the chamber through the ori?ces takes place. 
This ?uid current may exert an undesirable ten 
sion on the materials, particularly when the 
pressure in the steam chamber is high, since 
the ?uid currents issuing from ‘the exit ori?ces 
may persist for some distance along the path 
of the materials. These currents may also pre 
vent rapid cooling of the materials when they 
emerge from the stretching chamber. 

It has now been discovered that these disad 
vantages may be reduced or eliminated by divert 
ing the ?uid current from the materials as they 
pass into the atmosphere. This may be e?ected 
according to the present invention by means of 
a jet for the passage of the materials which is 
provided with an additional ?uid outlet, distinct 
from the ori?ce or ori?ces through which the 
materials pass. The additional ?uid outlet may 
comprise one or more ori?ces. There may also 
be one or more ori?ces for the materials which 
are referred to collectively in the speci?cation 
as the outlet for the materials. The additional 
outlet is connected with‘ the stretching chamber 
through the outlet for the materials and not 
directly with the chamber. By making the total 
cross-sectional area of the additional ?uid outlet 
large in comparison with the cross-sectional area 
of the outlet for the materials, the ?ow of ?uid 

, through this outlet may be reduced considerably 
or substantially eliminated. ' 

The additional outlet may be connected with 
means for cooling and collecting the steam or 
hot water escaping from the'stretching chamber, 
which is advantageous not only from the eco 
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nomic point of view but also because an undue 
degree of humidity in the atmosphere of the 
stretching room may thus be avoided. 
Oneform of jet according to the present in 

vention consists of three plates transverse to 
the direction of travel of the materials. The 
outer plates are made of sheet material of a suit 
able thickness, for example 1.5-2 mm. and drilled 
with a small ori?ce of about .4 mm. for the pas 
sage of the materials. The centre plate, which 
is made of sheet material of a similar thickness 
or slightly greater, is drilled with a larger ori?ce, 
for example 5 or 10 mm., the centres of all three 
ori?ces lying in the same straight line. Leading 
from the ori?ce in the centre plate are one, two 
or more radial ori?ces having a diameter of 
about 1 mm. and communicating with the ex 
ternal atmosphere. When this jet is in operation 
the ?uid passes through the ori?ce in the plate 
nearest the stretching chamber into the chamber 
formed between the ?rst and third plates by the 
ori?ce in the middle plate and most of it escapes ' 
through the‘ radial ori?ces, since they are con 
siderably larger than the ori?ce in the third 
plate through which the material issues into the 

. atmosphere. 

- - diameter. 

50 

65 

A similar jet suitable for a number of ends. 
e. g. about forty, consists’ of two outer circular 
plates about 8 inches in diameter and 1/8 inch 
thick and a centre circular plate ofthe same 
diameter and about % inch thick. This plate 
has a central circular hole about 4 inches di 
ameter which is connected with the edge of the 
plate by one or more ori?ces of e. g. 1,11; inch 

A suitable number of small ori?ces 
for the passage of the yarns are drilled in the 
outer plates and so positioned that when the 
three plates are assembled the yarns can pass 
through these ori?ces and through the central 
hole in the centre plate. 
The amount of ?uid issuing from the chamber 

and the relative proportions of the ?uid passing 
through the additional‘ ?uid outlet and through 
the outlet by which the materials enter the ex 
ternal atmosphere may be regulated by modi? 
cation of the lengths and cross-sectional areas 
of the different outlets. For example the third 
plate may be considerably thicker than the other 
two plates and may have a thickness'of 10 or 20 
mm. thus reducing the How of ?uid as compared 
with the case when it has a. thickness of only 
1.5-2 mm. The best dimensions for any par 
ticular outlet are dependent upon the, dimensions 
of the other outlet and also upon the ?uid pres 
sure in the chamber. 



2 
While the additional ?uid ori?ces are prefer 

ably radial and in a plane normal to the direc 
tion of travel of the materials, it is not essential 
that this should be so in order that the ?uid 
current may be diverted. Thus, for example, 
they may lie on the surface of an imaginary 
cone, the axis of which lies along the direction 
of travel of the materials and the apex of which 
is nearer the stretching chamber than the base, 
so that the ?uid shortly after its entry into the 
outlet for the materials diverges from the path 
of travel of the materials and follows a path 
which is inclined to their path at an angle less 
than the right angle. The small chamber iormed 
between the ?rst and third plates may also be 
omitted, and the Jet may comprise merely an 
ori?ce of uniform cross-section for the mate 

Diversion of the ?uid current issuing from the 
outlet by which the materials leave the stretch 
ing chamber may also be effected by means 01a 
shield in the form of a plate positioned ‘at a 
suitable distance from the outlet, e. g. 5 or 10 
mm., and pierced with a suitable outlet for the 
passage of the materials. The space between this 
shield and the end of the chamber may be par 
tially closed, e. g, on three sides, so that the 
?uid, aiter diversion by the shield, is forced to 
?ow in one or more'predetermined directions 
or it may be open on all sides. 
The invention has been described in relation 

to the diversion of the ?ow oi ?uid through the 
outlet from a stretching chamber, since it is of 
most importance in this connection. It is, how 
ever, also applicable to the inlet to a stretching 
chamber and also in other cases in which ?uid 
media under pressure are employed, e. g. when 
water is employed in an end chamber as described 
in U. S. Patent No. 2,142,912. ' 
The apparatus according to the present inven 

tion is illustrated in the accompanying drawing, 
wherein ' 

Fig. 1 shows a vertical cross-section of an ap 
paratus suitable for stretching in the presence 
of steam and provided with a jet adapted to 
divert the steam from the materials issuing from 
the apparatus; 

Figs. 2 and 3 illustrate, respectively, a vertical 
cross-section and an end view of a Jet according 
to the present invention; and 

Figs. 4 and 5 illustrate, respectively, a vertical 
cross-section and an end view oi’ another Jet‘ac 
cording to the present invention. 
Referring to Fig. 1, the threads I from a creel 

of bobbins 2 pass through small ori?ces 3 into a 
compressed air chamber 4 in non-slipping con 
tact with nip rollers 5 in the compressed air 
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rials connected with other ori?ces for the ?uid. ‘ 
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2,317,44e 
chamber, through small ori?ces I into a steam 
chamber 1,‘ out or the steam chamber through 
jet I of the .type' illustrated in Figs. 2 and 3, in 
non-slipping ' contact with nip rollers l for 
stretching, and are ?nally wound on a creel oi’ 
bobbins Ill. The compressed air is introduced 
through the inlet ll into the chamber 4 which 
is provided with a pressure gauge I2, a pressure 
relief valve l3, and a steam trap ll. Steam 
enters through perforated pipes I! so positioned 
that wet steam is directed on to the threads 
immediately on their entry into the steam cham 
ber ‘I. The chamber ‘I is also provided with a 
pressure gauge li, a pressure relief valve l1, and 
a drain I l for condensate. 
The jet illustrated in Figs. 2‘and 3 consists of 

three plates I’, 20 and 2| which are soldered or 
brazed together, the plate I! having a threaded 
shank 24 adapted to screw into the end of the 
chamber for treatment ?uid. The centre ‘plate 
2| has a circular hole 25 through its centre and 
leading from this hole are ori?ces 23. The other 
two plates I 8 and 2. have central holes 22. In 
operation the yarn issuing from the treatment 
chamber passes through the holes 22 and 25 in 
the plates l9, 2| and 20 and the treatment ?uid 
issuing from the chamber through the hole 22v 
passes into the hole 25 and escapes mainly 
through the radial ori?ces 23. 
The Jet illustrated in Figs. 4 and 5 contains 

only one thread ori?ce but is otherwise similar 
to that illustrated in Figs. 2 and 3 except that 
it is. formed of a single piece of metal and the 
passage through the Jet at right-angles to the 
thread ori?ce is of uniform dimensions 
throughout. 
Having described our invention what we desire 

to secure by Letters Patent is: } 
Apparatus for the treatment of yarns, foils and 

similar materials with ?uid media under pres 
sure during their travel from one point .to an 
other, which comprises a substantially closed 
pressure vessel for ?uid medium formed with a 
small ori?ce for the passage of the material 
under treatment through a wall 01' the vessel and 
an outlet communicating with a point within the 
length of the ori?ce so as to divert substantially 
all of the ?uid medium entering the ori?ce along 
a path diverging from that of the material before 
the material reaches the atmosphere, the length 
of the path for the material through the ori?ce, 
being small ‘relative to the length of its path 
through the vessel. 
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