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This épphcation is a divisional application from
our application S. No. 17,242 and relates to im-
proved apparatus for the treatment of filaments,

- threads, foils and similar materials w1t;h fluid

media under pressure.

In U. S. application S. No. 4,510 filed Febru-
ary 1, 1935, processes are described wherein fila-
ments, threads, foils and similar materials hav-
ing a basis of cellulose acetate or other cellulose
derivative are passed through a chamber con-
taining steam under pressure and are stretched
while in the chamber. In this manner, materials
having increased tensile strength may be ob-
tained in a very simple manner.

As indicated in the said specification, the ori-
fices for the passage of the materials into and
out of the pressure stretching chamber are pref-
erably as small as-possible so as to minimize
escape of steam. Across these orifices, there is
a pressure drop and the steam escaping exerts a
frictional effect on the materials passing through
the orifices, thereby setting up in the materials
a tension additional to the tension exerted by eny
mechanical stretching devices.

As indicated in the said specification, it is
preferable that the condition of the steam be

" such as to enable the stretching to be carried
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out with as low a stretching tension as possible..

Not only does the stretching tension affect to
some extent the properties of the stretched prod-
uct such as tensile strength and extension, but,
in addition, with too high a stretching tension,
breakage of the filaments, threads or the like is
apt to occur. We have found that for the best

‘results, especially when high degrees of stretch

are required, for example degrees of stretch ex-
ceeding 500% of the original length of the thread,
the tension exerted by the escaping steam on the

threads entering the steam chamber is too high, -

and the present. invention has for its object to
reduce this tension on the incoming threads,
apart from other objects to be referred to here-
inafter. )

We have found that by providing a compressed
air chamber in front of the steam stretching
chamber and by locating nip rollers or other
feed device in the compressed air chamber, the
tension exerted on the thréads in the steam
chamber by the steam escaping from the thread
inlets is reduced. The flow of steam across the
inlet orifices is dependent on the drop of pres-
sure across these orifices and by maintaining the
air in the compressed air chamber at substantially
the same pressure as the steam in the stret%h-
ing chamber, flow is practically avoided, and
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tension upon the threads during the stretching
treatment, due to escape of steam through the
inlet orifices, is substantially eliminated.

Thus, in the new process, cellulose acetate
threads may be passed through suitable orifices
in one side of a compressed air chamber into
substantially non-slipping contact with nip rollers
or other feed device located in the compressed
air chamber, thence through further orifices into
the stretching chamber containing saturated or
wet steam under pressure, out of orifices at the
far end of the steam chamber and thence into
substantially non-slipping contact with nip roll-
ers or other stretching device located beyond
the stretching chamber. By maintaining the
air in the compressed air chamber at the same
pressure as the steam in the stretching cham-
ber, tension on the threads due to the escape of
steam from the thread inlets to the stretching
chamber is entirely eliminated. It is desirable,
however, to avoid air entering the stretching
chamber from the compressed air chamber, and
accordingly it is preferable tc maintain the air
in the compressed air chamber at a slightly lower
pressure than the steam in the stretching cham-
ber so that a small escape of steam into the
compressed air chamber takes place but insuffi-
cient to give rise to any substantial tension in
the threads.

The tension on the threads due to escape of
steam from the thread outlet orifices from the
stretching chamber may be much smaller than
the tension exerted on the threads entering the
steam chamber by the steam escaping from the
thread inlets in the absence of the compressed
air chamber, since at the outlet end of the steam
chamber the threads are travelling in the same
direction as the steam and may, since they have
been stretched, be travelling at quite a high speed,
whereas at the thread inlet the threads are
travelling in a direction opposite to that of the
escaping steam. However, if desired, the ten-
sion exerted by the escaping steam on the threads
passing through the outlets from the stretching
chamber may be reduced or eliminated by the
provision of a second compressed air chamber
containing a feed device, which may in this case
be the stretching device, at the outlet end of the
stretching chamber,

The chamber located at one or both ends 6f the
travel of the threads through the steam chamber
may contain, instead of compressed air, any other
compressed gas or fluid inert to the materials
under treatment.

The invention is applicable to any treatment
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of filaments, threads or the like or of foils or
other web materials with fluid media under pres-
sure where it is desired to run the materials con-
tinuously through a pressure treatment chamber
and to reduce or eliminate tension upon the ma-
terials across the inlets or outlets.

For convenience the chambers located at one
or both ends of the travel of the threads or
other materials through the treatment chamber
will be referred to as “end pressure chambers”,
though this term is not to be understood as
connoting that the treatment chamber is neces-
sarily extended in the general direction of travel
of the threads or other materials therethrough.

The new apparatus comprises a pressure treat-
ment chamber with an inlet for the treatment
fluid in combination with an end pressure cham-
ber with an inlet for inert fluid and containing
a feed device for the materials and communi-

cating with the treatment chamber, the appa-

ratus having inlet and outlet orifices opening
to the outer air to permit passage of the ma-
terials through the chambers in succession but
being substantially closed tc permit the develop-
ment of fluid pressure therein.

As previously indicated, the apparatus may
comprise an end pressure chamber containing
a feed device for the materials disposed at each
end of the travel of the materials through the
treatment chamber.

The treatment chamber may be provided with
a pressure gauge, a pressure relief valve and,
where steam is the fluid treatment medium, a
steam trap or other device for withdrawing con-
densate from the steam chamber. In addition,
the end pressure chamber may be provided with

- a pressure gauge and pressure relief valve and,

if there is escape of steam into the chamber,
with a steam trap or similar device,

In addition to reducing the tension exerted
on the threads at the inlet and outlet orifices
of the treatment chamber, the provision of the
pressure chambker at both ends of the freatment
chamber serves to prevent escape of the fluid

_treatment medium. This is of considerable ad-

70
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vantage where the fluid medium is a gas or lig-
uid, the escape of which is objectionable, or
where it is desirable for economic reasons to
prevent loss of the medium.

Other applications of the apparatus of the
present invention include saponification of cellu-
lose ester threads, foils or similar materials under
pressure, for example by means of caustic soda,
ammonia, methylamine or ethylene diamine, as
described in U. S. application S. No. 11,080 filed
March 14, 1935, or stretching operations carried
out by means of hot water under pressure as
described in U. S. application S. No. 4,511 filed
February 1, 1935, or by means of organic soften-
ing agents under pressure as described in U, S.
application S, No. 11,079 filed March 14, 1935.

Where the object is purely to prevent loss of
the fluid treatment medium, and the tension on
the thread or other material is immaterial, it
is unnecessary to provide feed devices in the end
pressure chambers. Thus, in a pressure saponi-
fication treatment where escape of saponifying
medium into the outer atmosphere is not desir-
able and at the same time the tension exerted
by the fluid medium at the inlets and outlets
for the threads or other materials is of no mo-
ment, the apparatus may consist of a pressure
treatment chamber, and two end pressure cham-
bers communicating respectively with the inlet
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and outlet orifices of the treatment chamber and
without feed devices therein.

On the other hand where it is desired to pre-
vent escape of the fluid treatment medium and
the tension exerted by the flow of treatment me-
dium across the orifices for the passage of the
threads or other materials into and out of the
treatment chamber is only of moment at the
inlet, the apparatus may comprise a pressure
treatment chamber provided at one end with
an end pressure chamber containing a feed de-
vice for the materials and at the other end
with a second end pressure chamber without
a feed device therein. '

The accompanying drawing illustrates dia-
grammatically some forms of apparatus in ac-
cordance with the present invention,

Fig. 1 being a longitudinal cross-section of an
apparatus suitable for stretching cellulose ace-
tate threads in steam,

Fig. 2 a cross-section (to a larger scale) on
the line 2—2 of Fig. 1,

Fig. 3 a longitudinal cross-section of another
form of apparatus suitable for stretching cellu-
lose acetate threads in steam, and

Fig. 4 a longitudinal cross-section of an appa-
ratus suitable for the treatment of threads of
cellulose acetate under pressure with a fluid such
as an organic softening agent for stretching or
an organic amine solution for saponification
wherein loss of the active agent is to be avoided.

Referring to Figs. 1 and 2, the threads | from
a creel of bobbins 2 pass through small orifices
3 into a compressed air chamber 4 in non-slip-
ping contact with nip rollers 5 in the compressed
air chamber, through small orifices 6 into a steam
chamber 7, out of the steam chamber through
orifices 8, in non-slipping contact with nip roll-
ers 9 for stretching, and are finally wound on
a creel of bobbins (0. The compressed air is
introduced through the inlet 1f into the cham-
ber 4 which is provided with a pressure gauge

"12, a pressure relief valve 13, and a steam trap

14, Steam enters through perforated pipes 9
so positioned that wet or saturated steam is di-
rected on to the threads immediately on their
entry into the steam chamber 1. The chamber
1 is also provided with a pressure gauge 16, a
pressure relief valve 11, and a drain 18 for con-
densate.

In Fig. 3, the stretching rollers 8 are located in
a second compressed air chamber {9 out of which
the threads pass by orifices 20 to the take-up
device. The compressed air chamber {9 is pro-
vided with a pressure gauge 21, a pressure re-
lief valve 22, and a drain 23 for condensate, and
is filled with compressed air through the inlet
24,

For the general conditions of the steam
stretching operation, reference is made to U. S.
application S. No. 4,510. By means of the present
invention very much higher degrees of stretch

are obtainable than without the use of the end .

pressure chamber. By treating cellulose acetate
threads with wet or saturated steam at the ap-
propriate temperature and pressure in accord-
ance with the present invention, stretches of
over 20009 of the original length of the threads
are obtainable and, moreover, the qualities of the
thread such as tensile strength and extensibility
appear to be beneficially affected by the use of
the end pressure chamber.

The apparatus illustrated in PFigs. 1 and 3
may also be used for stretching cellulose acetate
threads in hot water by providing instead of the
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sveam inlets 15, an inlet and outlet for the water
and a heater in the chamber 7, as illustrated in
the drawings accompanying U. S. application S.
No. 4,511, ¥For the conditions for hot water
stretching, reference is made to this specifica~
tion.

Referring to Fig. 4, which is an apparatus suit-
able for example for stretching in an organic

solvent or for saponification of threads of cellu-~ .

lose acetate, the threads { pass through the ori-
fices 3 into a compressed air chamber § after
passing in non-slipping contact with the nip
rollers 5. From the compressed air chamber 4,
they pass through orifices & into the pressure
treatment chamber 7, and thence through ori-
fices 8 into a second compressed air chamber {9
and through orifices 20 into substantially non-
slipping contact with nip rollers 8. The com-
pressed air chamber 19 is provided with a pres-
sure gauge 21, a pressure relief valve 22 and an
inlet 24 for compressed air. The treatment fluid
enters the pressure treatment chamber T by the
inlet 25.

In a modification of the invention the end
pressure chamber, instead of being provided with
nip rollers or other feed device for the ma-
terials, may contain a bobbin, cheese, roll or
other package adapted to supply the material to
the pressure treatment chamber. The terms “de-
vice for delivering the materials” and ‘“delivery
device” in the appended claims are used generi-
cally to include such packages as well as feed de-
vices, and the -term “feed devices for the ma-
terials” excludes the packages and includes only
nip rollers or similar devices for forwarding the
The use of packages in the
end pressure chambers permits of batches of
material being subjected to treatment with fluid
media under pressure.
ever that the invention is most advantageously
applied when feed devices are located in the end
pressure chambers so that the materials may be
passed from the outer air through the pressure
treatment chamber and finally again into the

“outer air. , :
‘What we claim and desire to secure by Let-

ters Patent is: :

1. Apparatus for subjecting running threads,
foils and similar materials to treatment with fluid
media under pressure, comprising in combination
a pressure treatment chamber with an inlet for
the treatment fluid, an end pressure chamber with
an inlet for inert fluid and containing a positively
driven feed device for the materials and com-
municating with the treatment chamber, said
end pressure chamber being adapted to be main-
tained at a pressure different from that in the
pressure treatment chamber, and a forwarding
device for drawing the materials through the
treatment chamber, the apparatus having inlet
and outlet orifices opening to the outer air to
permit passage of the materials through the
chambers in succession but being substantially
closed to permit. the development of fluid pres-

5 sure therein, the said feed device, forwarding

device and intervening orifices for passage of the
materials being adapted to permit passage of the
materials between the feed device and the for-
warding device along a path lying substantially
in one plane.

2. Apparatus for stretching running threads,

foils and similar materials in the presence of
steam under pressure, comprising in combina-
tion a pressure steam chamber, means associated
with said chamber for creating an atmosphere of

It will be apparent how-

3

steam under pressure in said chamber, an end
pressure chamber with an inlet for compressed
air and containing & positively driven feed de-
vice for the materials and communicating with
the steam chamber, said end presstre chamber
being adapted to be maintained at a pressure
different from that in the pressure steam

chamber, and a positively driven stretching de-

vice for stretching the materials in the pressure
steam chamber, the apparatus having inlet and
outlet orifices opening to the outer air to per-
mit passage of thematerialsthrough the chambers
in succession but being substantially closed to
permit the development of fluid pressure there-
in, said feed device, stretching device and inter-
vening orifices for passage of the materials be-
ing adapted to permit passage of the materials

between the feed and stretching devices along

a path lying substantially in one plane.

3. Apparatus for stretching running threads
and similar materials in the presence o6f steam
under pressure, comprising in combination an
end pressure chamber with an inlet for com-
pressed air and containing a positively driven
feed device for the materials, a pressure steam
chamber communicating with the said end pres-
sure chamber, said end pressure chamber being
adapted to be maintained at a pressure different
from that in the pressure steam chamber, means
associated with said steam chamber for intro-
dueing steam into said chamber and directing it
on to the materials immediately after their en-
try into said chamber from the end pressure
chamber, and a positively driven stretching de-
vice for stretching the materials in said steam
chamber, the apparatus having inlet and outlet
orifices opening to the outer air to permit pas-
sage of the materials through the chambers in
succession but being substantially closed to per-
mit the development of fluid pressure therein.

4, Apparatus for stretching running threads,
foils and similar materials in the presence of
steam under pressure, comprising in combina-
tion a pressure steam chamber free from for-
warding devices, means associated with said
chamber for creating an atmosphere of steam
under pressure in said chamber, an end pres-

* sure chamber with an inlet for compressed air

and containing a positively driven feed device
for tne materials and communicating with the
steam chamber, said end pressure chamber be-
ing adapted to be maintained at a pressure differ-
ent from that in the pressure steam chamber, and
a positively driven stretching device for stretch-
ing the materials in the pressure steam cham-
ber, the apparatus having inlet and outlet
orifices opening to the outer air to permit pas-
sage of the materials through the chambers in
succession but being substantially closed to per-

‘mit the development of fluid pressure therein,

said feed device, stretching device and interven-
ing orifices for passage of the materials being
adapted to permit passage of the materials be-
tween the feed and stretching devices along a
path lying substantially in one plane.

5. Apparatus for subjecting running threads,
foils and similar materials to treatment with

fluid media under pressure, comprising in com-

bination a pressure treatment chamber with an

inlet for treatment fluid, an end pressure cham- ,

ber associated with said treatment chamber, hav-
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chamber and a positively driven forwarding de-
vice, the end pressure chambers being adapted
to be maintained at a pressure different from
that in the pressure treatment chamber and

“having orifices opening to the outer air and com-

municating with the treatment chamber to per-
mit passage of the materials from the outer air
first through one end chamber, then through the
treatment chamber, next through the other end
chamber and finally into the outer air again,
said feed device, forwarding device and inter-
vening orifices for passage of the materials be-
ing adapted to permit passage of the materials
between the feed and forwarding devices along
a path lying substantially in one plane, and the
apparatus being substantially closed to permit
the development of fluid pressure therein.

6. Apparatus for subjecting running threads,
foils and similar materials to treatment with
fluid media under pressure, comprising in com-

.bination a pressure treatment chamber with an

inlet for treatment fluid and free from forward-
ing devices, an end pressure chamber associated
with said treatment chamber, having an inlet
for inert fluid and containing a positively driven
feed device for the materials, a second positively
driven feed device for drawing the materials
through the treatment chamber, and a second
end pressure chamber with an inlet for inert
fluid and associated with said treatment cham-
ber, the end pressure chambers being adapted to
be maintained at a pressure different from that
in the pressure treatment chamber and having
orifices opening to the outer air and communi-
cating with the treatment chamber to permit
passage of the materials from the outer air first
through one end chamber, then through the
treatment chamber, next through the other end
chamber and finally into the outer. air again,
the apparatus being substantially closed to per-
mit the development of fluid pressure therein.
7. Apparatus for subjecting running threads,
foils and similar materiais to treatment with
fluid media under pressure, comprising in com-
bination a pressure treatment chamber with an
inlet for treatment fluid, an end pressure cham-
ber, associated with said treatment chamber,
having an inlet for inert fluid and containing
a positively driven feed device for the materials,
and a second end pressure chamber, having an
inlet for inert fluid, associated with said treat-
ment chamber and containing a positively driven
feed device for the materials adapted to stretch
the materials in the pressure treatment cham-
ber, the end pressure chambers being adapted
to be maintained at a pressure different from
that in the pressure treatment chamber and hav-
ing orifices opening to the outer air and com-
municating with the treatment chamber to per-
mit passage of the materials from the outer air
first through one end chamber, then through
the treatment chamber, next through the other

2,142,910

end chamber and finally into the outer air again,
said feed devices and intervening orifices for
passage of the materials being adapted to per-
mit passage of the materials between the feed
devices along a path lying in one plane, the
apparatus being substantially closed to permit
the development of fluid pressure therein.

8. Apparatus for stretching running threads
and like materials in the presence of steam
under pressure, comprising in combination a
pressure steam chamber, means associated with
said chamber for introducing steam and direct-
ing it on to the materials immediately after their
entry into said chamber, an end pressure cham-
ber, associated with said steam chamber, having
an inlet for inert fluid and containing a posi-
tively driven feed device for the materials, and a
second end pressure chamber, having an inlet
for inert fluid, associated with said steam cham-
ber and containing a positively driven feed de-
vice for the materials adapted to stretch the ma-
terials in the pressure steam chamber, the end
pressure chambers being adapted to be main-
tained at a pressure different from that in the
pressure steam chamber and having orifices
opening to the outer air and communicating with
the steam chamber to permit passage of the ma-
terials from the outer air first through one end
chamber, then through the steam chamber, next

‘through the other end chamber and finally into

the outer air again, the apparatus being sub-
stantially closed to permit the development of
fluid pressure therein.

9. Apparatus for stretching running threads
and like materials in the presence of steam
under pressure, comprising in combination a
pressure steam chamber free from forwarding
devices, means associated with said chamber for
introducing steam and directing it on to the
materials immediately after their entry into said
chamber, an end pressure chamber, associated
with sald steam chamber, having an inlet for
inert fluid and containing a positively driven feed
device for the materials, and a second end pres-
sure chamber, having an inlet for inert fluid,
associated with said steam chamber and contain-
ing a positively driven feed device for the ma-
terials adapted to stretch the materials in the
pressure steam chamber, the end pressure cham-
bers being adapted to be maintained at a pres-
sure different from that in the pressure steam
chamber and having orifices opening to the outer
air and comr:unicating with the steam chamber
to permit passage of the materials from the
outer air first through one end chamber, then
through the steam chamber, next through the
other end chamber and finally into the outer air
again, the apparatus being substantially closed
to permit the development of fluid pressure
therein.
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