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This invention is concerned with improvements 

in or relating to the treatment of textile and other 
materials and particularly with improvements in 
processes and apparatus for the treatment of 
yarns and other materials in a closed chamber 
with fluid media during their travel from one 
point to another, 
The known apparatus for the treatment of 

yarns and other materials during their travel 
from one point to another with fluid treatment 
media comprise a substantially closed chamber, 
into which the materials pass through orifices 
which have dimensions only slightly greater than 
those of the Cross-sections of the material in order 
to reduce loss of treatment medium as far as pos 
sible. With such apparatus it is necessary, each 
time that a fresh batch of materials is to be 
treated, to dismantle the apparatus sufficiently to 
make it possible to pass the materials through 
the orifices by hand. This involves loss of treat 
ment medium, and also loss of heat when the op 
eration is one carried out at a high temperature, 
owing to the necessity for allowing the apparatus 
to cool before it can be handled. Moreover it 
takes up the time of the operatives and involves 
an extra overhead charge on account of loss of 
output while the apparatus is standing idle. 
The present invention relates to an improved 

fluid treatment apparatus which is much simpler 
to thread up than the known apparatus. The ap 
paratus comprises a substantially closed chamber 
for treatment fluid provided with an injector 
which serves as inlet orifice for the materials. 
The invention also includes processes in which 
the apparatus is employed. The injector com 
prises a tube through which the materials pass 
into the treatment chamber and means for set 
ting up an induced fluid current through this tube 
into the chamber. When the materials to be 
treated are presented to the end of the tube re 
note from the chamber this current sucks them 
through the tube into the treatment chamber. 
More than one injector may be provided in a 
chamber if required, 
A very satisfactory form of injector comprises 

a central tube through which the materials pass 
and which is surrounded by a larger tube forming 
with the inner tube an annulus through which 
the fluid producing the induced fluid current is 
forced. Either fluid may e. g., be steam, water, 
air or an inert gas. 
The accompanying drawing shows diagram 

matically one suitable form of apparatus for 
carrying out the present invention. 
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feed rolls 2 from packages on a cree and 
introduced into a substantially closed pressure 
chamber S provided with an inlet orifice and 
an outlet orifice T for the yarns. The yarns are 
positively drawn through the treatment or pres 
sure chamber S by means of positively driven 
feed rolls 8 and are taken up on bobbins or pack 
ages , the feed rolls B being driven at a higher 
rate of speed than the feed rolls 2. The chamber 
S is provided with a pressure gauge B, a relief 
valve and a drain f2 for withdrawing water 
from the chamber. 
The inlet orifice of the chamber is fitted with 

an injector device ... which comprises a central 
tube through which the yarns pass, the tube 

being provided with a valve-controlled water 
inlet , and an outer tube surrounding the 
inner tube and forming therewith an annular 
passage T. Air or other fluid medium, such as 
steam, is introduced into this annular space 
through the valved inlet to produce an injector 
action and draw air and the yarns through the 
central tube into the stretching or treatment 
chamber. 
The present invention is of chief importance 

in connection with the stretching of artificial 
yarns having a basis of an organic derivative of 
cellulose. As is well-known, the tenacity of such 
artificial yarns can be increased by stretching 
them in the presence of a suitable softening agent, 
one of the most important methods of stretching 
such materials being based upon the use of satu 
rated or wet steam under pressure as the soften 
ing agent. Such a process has been described in 
U.S. Patent No. 2,142,722 which describes stretch 
ing operations carried out while the yarns pass 
through a substantially closed chamber contain 
ing saturated or wet steam and provided with 
inlet and outlet orifices for the yarns. 
In stretching yarns of an organic derivative of 

cellulose in saturated or wet steam in a closed 
chamber, as is described in the above specifica 
tion, a current of steam issues from the yarn inlet 
orifices in a direction opposite to that of the travel 
of the yarns. This current exerts a tension on 
the softened yarns in the stretching chamber and 
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it was found that the properties of the stretched 
yarns could be improved by reducing or prevent 
ing this tension, particularly when the yarns were 
stretched to a considerable extent, e.g., to ten or 
twenty times their original length. Apparatus 
by means of which this tension may be reduced 
or avoided is described in U. S. Patent No. 
2,142,910 and comprises an end pressure chamber 

Referring to the figure, yarns are drawn by 55 containing a forwarding device for the yarns. 
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The preferred form of apparatus in accordance 
with the present invention provides a means of 
attaining the same result in a simpler manner 
and avoiding the necessity for an end-chamber. 
The preferred form of apparatus comprises a 

substantially closed stretching chamber which is 
provided with a special form of injector which 
serves both as an inlet for the yarn and also 
for the introduction, continuously with stretch 
ing, of a stream of water in contact with the yarn, 
which prevents any tension opposing the travel of 
the yarn due to a counter-current of steam and 
which also ensures that the steam in contact 
with the yarn is saturated or wet. The injector, 
which may be screwed into a threaded socket in a 
wall of the stretching chamber, comprises a cen 
tral tube through which the yarn passes and 
which is provided with a valve-controlled water 
inlet, and an outer tube surrounding the inner 
tube and forming with it an annular passage 
through which air or other fluid can be blown 
to produce an injector action and draw air from 
the atmosphere through the central tube into 
the stretching chamber. The injector may e. g. 
be 1 to 3 inches in length and A. to 1 inch in di 
ameter. A stretching chamber may be provided 
with a number of injectors so that a number of 
ends of yarn can be stretched, but it is preferred 
to have only one injector in a chamber. 

In carrying out a stretching operation by 
means of an apparatus provided with a single 
injector the valve on the water inlet of the in 
jector is, closed and a current of air is blown 
through the annular passage so as to induce a 
Current of air through the central tube. The 
yarn is taken from a source of supply, e. g., a 
bobbin, passed in non-slipping contact with a 
feed device and then presented to the end of the 
tube through which it is drawn by the induced 
air current. It is then passed through an outlet 
in the opposite wall of the chamber and led first 
to a stretching device and thence to a take-up 
mechanism. If the path of the yarn through 
the stretching chamber is sufficiently short the 
current of air from the injector may be sufn 
cient to carry the yarn through the outlet, par 
ticularly if the outlet end of the chamber is 
tapered in the form of a truncated cone. This 
Operation may be assisted by the use of an outlet 
similar to the inlet but functioning as an ejector 
instead of an injector. However if this method 
of treading-up through the outlet is not prac 
ticable then this part of the operation may be 
done by hand. In this case the outlet may be 
drilled in a threaded disc, having a diameter of 
e.g., 4-1 inch, which screws into a socket in 
a wall of the chamber. When the disc is removed 
the injector air current carries the yarn through 
the comparatively large opening, when it can be 
hand-threaded through the orifice in the disc, 
after which the disc is screwed into the socket. 
When threading-up of the apparatus has been 

completed the yarn is passed through the stretch 
ing chamber, steam is introduced through the 
annular passage of the injector and the valve 
on the water inlet is opened and water passed 
through the central tube in contact with the yarn. 
The yarn thus emerges from the injector carrying 
with it a film of water and comes immediately 
into contact with steam. It is thus brought very 
rapidly from an unsoftened condition to a sof 
tened Condition in which it is suitable for stretch 
ing, and, moreover, any risk of its coming into 
contact with patches of dry steam is eliminated. 
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4. 
A voluminous yarn of high tenacity and uniform 
properties can thus be obtained. 

Instead of introducing steam into the chamber 
through the injector separate steam jets may be 
employed but this involves a complication of the 
apparatus without as a rule obtaining any in 
provement in the products. 
The stretching conditions employed in using 

the novel apparatus are similar to those em 
ployed in the stretching operations described in 
the specifications referred to above. The pres 
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sure of the water entering the chamber is, how 
ever, higher, and preferably substantially higher 
than that of the steam used. The pressure dif 
ference may, for instance, be about 5 pounds per 
Square inch but usually better results are ob 
tained if water is employed, e. g., at a pressure 
of 10, 15 or 20 pounds per square inch higher 
than that of the steam. The temperature of the 
water is preferably low, for example from atmos 
pheric temperature up to 30 or 35° C. The steam 
pressure employed will depend upon the steam 
temperature required and this again will depend 
primarily upon the degree of stretch and also 
to some extent on the particular type of yarn. 
being stretched. For stretching yarns of ace 
tone-soluble cellulose acetate to from 10 to 20 
times their original length, which is usually the 
most desirable degree of stretch, steam temper 
atures of between 135 and 142. C. are generally 
most suitable. Thus in such operations the steam 
pressure (gauge) will usually be between 30 and 
40 pounds per square inch, and the water pres 
sure between 35 and 60 pounds per square inch. 
Stretching and other treatments of yarns and 

other materials with fluid media may be carried 
out while the materials are travelling in a hori 
zontal plane or at an angle to the horizontal. 
Particular advantages, however, are obtained 
when the treatment is carried out with the in 
jector and treatment chamber in a vertical posi 
tion or substantially so, so that materials travel 
vertically or substantially SO, Such an arrange 
ment reduces the floor Space occupied by the ap 
paratus and also renders the whole apparatus 
much more accessible to the operatives. When 
the operation in question is the stretching of 
yarns and other materials of an organic derivative 
of cellulose we have found that upward stretch 
ing should be effected, much better results being 
obtained by this method than when the materials 
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travel downwards during the operation. A fur 
ther advantage of this method of stretching when 
wet steam is employed is that lower steam tem 
peratures are required in order to obtain the 
Optimum results, 
The optimum sizes of the orifices through which 

yarn enters and leaves the injector and leaves 
the chamber can only be determined by experi 
ment since they depend upon other factors, for 
example the denier of the yarn to be stretched 
and the degree of stretch, Usually, however, 
orifices having diameters of about 0.02', 0.03' 
or 0.04' are suitable for yarns having an initial 
denier of about 1000, larger orifices being required 
if yarns of substantially greater denier are 
treated. For example, with yarns or slivers hav 
ing deniers of 10,000 to 20,000 the diameters of 
the yarn input and output orifices may vary from 
about 0.05' to 0.1' and of the injector orifice 
from about 0.09' to 0.14''. 
As a rough approximation it may be stated 

that it has been found that for different yarn 
deniers the orifice diameters giving the best re 
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sults are proportional to the square roots of the 
deniers, 
The length of the stretching or other treat 

ment chamber will also depend upon the denier 
of the yarn and other factors. For example, with 
yarns having an initial denier of about 1,000 
suitable lengths are about 6, 9 or 12' whereas 
with yarns or slivers having initial deniers of 
10,000 or 20,000 it is usually desirable to increase 
the length, for example, to 20 or 30'. The di 
ameter of the stretching chamber may vary, for 
example, from 1 or 2' to 4' or more. 
The apparatus described in the present ap 

plication renders it possible to obtain yarns of 
high quality at high stretching speeds, for ex 
ample at take-up speeds of 150 to 300 metres per 
minute or more. 

In the form of apparatus specifically described 
above the injector is positioned in a wall of a 
stretching chamber which may have a diameter 
several times as great as that of the injector. 
The use of the apparatus according to the pres 

ent invention has been described principally in 
relation to the stretching of yarns made of an 
organic derivative of cellulose in saturated or wet 
steam, since it is for this purpose that the ap 
paratus is of greatest importance. It will be ap 
preciated, however, that its value is not confined 
to such an operation. It may be employed, for 
instance, in stretching yarns and other materials, 
for example ribbons, having a basis of other sub 
stances, particularly thermoplastic substances, 
e.g., polyamides or polyvinyl compounds. The 
apparatus may also be employed for stretching 
operations in which the stretch-assisting agent 
is water or other liquid. Its use is further not 
confined to stretching operations but extends to 
all fluid treatments of materials carried out dur 
ing their passage through a substantially closed 
treatment chamber. Moreover, while the injector 
type of orifice which forms the principal feature 
of the present invention is of chief importance 
when it is employed not only as an automatic 
means of threading-up but also as a means of in 
troducing treatment fluid it can also be employed 
solely for threading up purposes. In such cases 
the water inlet into the central tube can be dis 
pensed with. 
Having now described our inventor what we 

desire to secure byetters Patentis: 
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1. Apparatus for the treatment of yarns and 

similar materials during their passage from One 
point to another, which comprises a substantially 
closed treatment chamber, an injector positioned 
in a wall of said chamber having an inner mem 
ber serving as an inlet Orifice for the materials 
and adapted to be connected to a Water supply, 
and an Outer member adapted to produce an in 
duced current of air through the inner member 
into the chamber and to be connected at will 
either to a compressed air supply or to a supply 
of wet steam, and an outlet orifice for the exit of 
the materials from the chamber. 

2. Apparatus for the treatment of yarns and 
similar materials during their passage from one 
point to another, which comprises, in combina 
tion with a positively driven forwarding device 
adapted to feed the materials to the chamber and 
a positively driven forwarding device adapted to 
draw the materials from the chamber at a rate 
faster than that at which they are fed to the 
chamber by the first mentioned forwarding de 
vice, a substantially closed treatment chamber, an 
injector positioned in a wall of said chamber hav 
ing an inner member serving as an inlet orifice for 
the materials and adapted to be connected to a 
water supply, and an outer member adapted to 
produce an induced current of air through the in 
ner member into the chamber and to be con 
nected at will either to a compressed air supply 
or to a supply of wet steam, and an outlet orifice 
for the exit of the materials from the chamber. 

THOMAS JACKSON. 
FRANK BRENNALL HAL. 
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