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This invention relates to annealers and more particular-
1y to continuous annealers for thermoplastic filaments.

It is well known that chemical fibers must be annealed
to impart desirable characteristics. There are other op-
erations in the textile and other fields where a strand or
filament must be annealed or ireated with a gaseous
medium. In the annealing of chemical filaments the
batch process is usually used, i.e., a large quantity of the
material is sealed in a chamber and steam applied to it.
This method is time consuming and costly. . Annealers
have been designed to continuously anneal a moving
bundle, or tow, of filaments. Most of these have not
been usable, since the leakage of steam past the tow is
almost impossible to prevent. Seals of various types have
been tried, but most of them do not serve the purpose,
With this in mind, one of the objects of this invention is
to provide a novel and improved continuous annealer.

Another object of this invention is to provide a con-
tinuous annealer having an efficient seal.

A further object of this invention is to provide a con-
tinuous annealer having a rotating seal.

Still another object is to provide a continuous annealer
wherein a strand to be annealed is introduced into an an-
nealing chamber through a seal which divides the cham-
ber into separate parts.

A still further object of this invention is to provide a
continuous annealer having a rotating annealing chamber.

Yet another object of this invention is to provide a ro-
tating annealing chamber which is divided along a plane
perpendicular to the axis of rotation and which is sealed
by flexible flanges.

One embodiment of the present inventicn contemplates
a continuous annealer which includes an annealing cham-
ber made up of a pair of generally cylindrical shells with
open, facing ends., The remote ends of the shells are
closed and are supported for rotation of the shells. The
facing ends of the shells are provided with generally cylin-
drical, resilient seals, the seals each having wide flanges
extending radially inward in engagement with each other.
Steam or some other annealing medium, which is ad-
mitted to the chamber through the axis of the shell-sup-
porting shaft, urges the flanges together to completely
seal the chamber. A filament or tow to be annealed is
inserted between the flanges from the outside of the cham-
ber at a first point. At a second point, spaced circum-
ferentially from the first point, the inner edges of the
flanges are separated and the tow is drawn into the cham-
ber where the annealing takes place. At a third peint,
spaced circumferentially from the second point, the tow is
inserted between the flanges from the inside of the cham-
ber. At a fourth point, spaced from the third point, the
tow is withdrawn to the outside of the shell. Thus, the
tow travels in and with the moving seal between the first
and second peints and the third and fourth points, This
completely eliminates leakage from the chamber.

Other objects and advantages will become apparent
when the following detailed description is read in con-
junction with the appended drawings, in which

FIGURE 1 is a perspective view of one embodiment of
the invention with portions cut away to show the general
structural arrangement of the apparatus;

FIGURE 2 is an enlarged cross sectional view of the
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resilient seals showing the manner in which the tow is in-
serted between the seals;

FIGURE 3 is an enlarged cross sectional view of the
seals showing the manner in which the tow is held by the
seals between the points where the tow is inserted and

- removed from the seals;
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FIGURE 4 is a perspective view of the seals showing
the path followed by the tow through the seals and the
chamber;

FIGURES 5, 6 and 7 are enlarged cross sectional views
showing three embodiments of structure for inserting the
tow into the seals;

FIGURE 8 is a cross sectional view of another em-

~ bodiment of the invention showing infiated seals;
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FIGURE 9 is a cross sectional view of still another
embodiment of the invention showing seals of fixed con-
tour ‘whereby the tow feeds itself into and out of the
seals without. the use of inserting or removing devices;
and

FIGURE 10 is a sectional view taken on line 1—19
of FIGURE 9 showing the path followed by the tow
along the seal.

Referring now in detail to the drawings, a pair of shells
11 and 12 are shown rotatably mounted on base supports
13, the shells 11 and 12 being provided with tubular sup-
ports 14 which are rotatably mounted in bearings 15 on
the base supporis 313, The facing ends of the shells 11
and 12 are open, the shells generally having the configura-
tion of greatly enlarged cups. These shells make up an
annealing chamber.

A tube 20 secured in a base support 21 by a set screw
22 and extending through the tubular support 14 on the
shell i1 serves to introduce steam to the chamber for
annealing a tow 24. Condensate is withdrawn from the
chamber through a tube 25 which extends through the
tubular support 14 of the shell 12 and which is secured
in a base support 26 by a set screw 27. Seals 28 secured
to the tubes 26 and 25 and engaging the end walls of the
shells 11 and 12 prevent the leakage of steam through
the tubular supports 14. A belt 16 passes over a pulley
17 to drive the chamber.

The opening between the shells 11 and 12 is closed by
a pair of flexible seals 31 and 32 which are generally
cylindrical in configuration and which are bonded to the
shells 11 and 12, respectively. The seals 31 and 32 are
provided with wide flanges 33 and 34, respectively, which
extend radially inward, the flanges 33 and 34 engaging
each other in' a face-to-face relationship to completely
seal the chamber against leakage therefrom. The pres-
sure of the steam in the chamber holds the flanges 33 and
34 together.

The tow 24 to be annealed is introduced into the cham-
ber between the seals 3% and 32. The tow 24 passes
through a tapered tubular guide or “inserter” 39 attached
to the base or frame of the machine (the physical con-
nection is not shown) to a point about midway between
the inner edges of the flanges 33 and 34 and the junction
of the flanges with the- cylindrical shells 21 and 12.
Henceforth, this midway point will be referred to as the
center or central point of the flanges 33 and 34.

Inasmuch as the chamber is rotating, the tow 24 leaves
the inserter or tube 3% and travels along a path 43 (FIG-
URE 1) to a tapered, tubular guide or “extractor” 44
which extends from the inner edges of the flanges 33 and
34 and guides the tow 24 into the chamber. FIGURE 3
best shows the manner in which the tow 24 is carried from
the inserter 39 to the extractor 44. From this view it is
obvious that there is no leakage between the seals 31 and
32.

From the guide 44 the tow 24 travels along a path
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through the chamber completely exposed to the steam in
the chamber. The tow 24 passes along a chord of the
circle defined by the inner edges of the flanges 33 and 34
and enters another guide or inserter 45 which inserts the
tow between the flanges 33 and 34 to the center thereof.
The guides 44 and 45 are mounted on rods 48 and 49,
respectively, attached to the end of the steam inlet tube
20.

The tow leaves the tip of the guide 45 and passes along
a path 46 to a second “extractor” or guide 47 mounted
on the base of the machine and is withdrawn through this
guide and advanced to a takeup mechanism (not shown)
of a well known type.

Inasmuch as the flanges 33 and 34 are moving and
firmly hold the tow, there is very little resistance to the
passage of the tow through the annealer even at high rates
of speed.” FIGURE 4 shows the path taken by the tow
24 through the apparatus.
quired,. the tow may be wound back and forth on rolls
(not shown) in the chamber, rather than passing more or
less. directly from the guide 44 to the guide 45." To pro-
vide for shrinkage or elongation of the tow in the cham-
ber the guides 45 and 47 may be offset from the “center”
of the flanges 33 and 34.

FIGURES 5-7 show different arrangements which may
be used to insert or remove the tow froem the seals 33
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If a longer dwell time is re- - -
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and 34, the embodiment of FIGURE 5 being that shown

in FIGURE 1.

In FIGURE 6, tapered rolls 54 and 55 are used to
spread the flanges 33 and 34 to insert the tow 24 there-
between. In using these rolls, the problem of friction
between the tow inserting guide and the seals is eliminated.

In the embodiment disclosed in FIGURE 7, a grooved
pulley 56 is used to insert the tow 24 between the flanges
33 and 34, the pulley being provided with a peripheral
groove 57 through which the tow passes. In the event
that it is desirable to operate the chamber under a vacu-
um the seals 33 and 34 will be mounted to extend radial-
ly outward from the seals 31 and 32, rather than inward-
1y as shown.

FIGURE 8 discloses a second embodiment of the in-
vention wherein shells 60 and 61 are provided with seals
62 and 63 having inflated flanges 66 and 67, these flanges
having air chambers 68 and 69, respectively. The above-
described guides and supporting structure are used with
this apparatus. The apparatus of this embodiment is
considered to be more desirable when lower steam pres-
sures are used. '

FIGURE 9. In this embodiment a different type of seal
is used, so that the guides of the first two embodiments
can be dispersed with, the tow 24 being fed into and out
of the chamber by rotation of the chamber. A pair of
shells 73 and 74 are canted or inclined as illustrated in
FIGURE 9. Steam is fed into the chamber through the
support 75, while the condénsate is withdrawn through
the support 76 in the manner described in connection
with the apparatus shown in FIGURE 1.

The chamber is sealed by a pair of seals 79 and 80
having generally hemispherical configurations. The
larger ends or sides of the seals 79 and & are bonded to
the shells 73 and 74 as illustrated in FIGURE 9, the
smaller ends or sides of the seals abutting each other as
shown. The smaller ends or sides of the seals 7% and 8%
are provided with central openings through which the
tow passes into the chamber.

Each of the seals 7% and 8% is fairly stiff so that almost
all of the flexing of the seal takes place on a line extend-
ing around the seal adjacent to the shell to which the
seal is secured. This is illustrated in FIGURE'9. The
seals 79 and 80 each are generally arcuate in a cross
section taken from the shell to the central hole in the seal,
this portion of the seal having a predetermined radius of
curvature. This radius of curvature is substanfially the
same at all radial cross sections taken around the seal,
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since almost all of the flexing of the seal takes place at
the point where the seal joins the shell. This fact per-
mits the elimination of the guides used in other embodi-
ments of the invention.

The line 82 (FIGURE 10) along the seals illustrates
the path followed by the tow. At the point where the
tow first engages the seal, this line or path is outside the
chamber and fully exposed to engage the tow. A guide
(not shown) is used to direct the tow 24 onto the line or
path 82. As the chamber is rotated, the line or path 82
passes to the inside of the chamber, since the shells are
inclined relative to each other. It will be noted that
the lower portion of the line or path 82 defines a circle
concentric with the axes of the tubular supports 75 and
76 and the shells 73 and 74. The tow passes across a
chord of the circle defined by the line of contact of the
seals and then moves back to the outside of the chamber
as the chamber is turned further. Thus, no guides are
needed. Thick layers 83 and 84 of soft rubber cover the
seals 79 and 89 to prevent steam leakage as the tow
passes into and out of the chamber.

The circle 86 in FIGURE 10 represents the line of
contact of the seals 79 and 86. The area inside the circle
86 is exposed to-the steam in the chamber, while the area
outside the line 86 is cpen to the outside of the chamber.
In actual practice the line 86 will be a band of contact
rather than a line of contact, since the soft rubber layers
83 and 84 will be engaged to widen the line of contact of
the seals. )

It will be noted that the line of contact 86 defines a
oircle which is eccentric to the axis of rotation of the
shells 73 and 74, the lines 82 and 86 intersecting each
other at points 89 and 99. Since the area inside the circle
defined by the line 86 is exposed to the steam in the cham-
ber, the tow will be exposed to the steam as it moves
from the point 89 to the point 90,

The tow 24 is fed into the junction of the seals 79 and
8¢ at point 87, the point 87 lying outside the line of con-
tact 86. It can be readily seen that, as the chamiber
rotates, the line of contact 86 moves outward past the line
82 on which the tow lies until the line or band of contact
86 is completely outside the line 82. At this point the
tow is exposed to the steam in the chamber. The tow re-
mains exposed to the steam until, upon further rotation
cf the chamber, the line 82 representing the tow path is
again outside the band of contact 86.

This invention provides a continuous annealer which
is fast, efficient and virtually leak-proof. Strands and

A third embodiment of the invention is disclosed in  [.aments other than tow can be readily annealed or

treated by steam or other gases in this apparatus.

It is to be understood that the embodiments disclosed
herein merely illustrate the invention and that numerous
other embodiments can be contemplated which will fall
within the spirit and scope of the 1nvent1on

What is claimed is:

1. An apparatus for treating a strand, comprising a
pair of rotatable shells positioned in facing relationship
and which shells are open-centrally thereof defining an
annealing chamber, a pair of seals secured to the shells
having radially extended contiguous flanges, and means
for rotating the shells, and means adjacent to the seals
for guiding the strand between said seals into and out of
said chamber formed by the shells.

2. An apparatus for treating a strand, comprising a
base, a pair of shells rotatably mounted on the base in
facm‘r relationship, a pair of seals secured to the shells
and having radially—extended contiguous flanges, means
connected to the shells for rotating said shells, first guide
means adjacent to the flanges for inserting a strand be-
tween said flanges, and second guide means spaced from
the first guide means for removing the strand from the
filanges.

3. An apparatus for treating a strand, comprising a
base, a pair of shells mounted on the base in facing rela-
tionship and which shells are open centrally thereof defin-
ing an -annealing chamber, said shells being mounted for
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rotation about axes positioned at angles to each other, a
pair of generally hemispherical seals secured to the shells
and in engagement with each other, and means adjacent
to the seals for guiding the strand between the seals into
and out of said chamber formed by the shells.

4. Apparatus for treating a strand; comprising a base;
a pair of shells rotatably mounted on the base in facing
relationship and which sheils are open centrally thereof
defining an annealing chamber; a pair of seals secured
to the shells in engagement with each other along a line
of contact, said seals having central openings therein;
means for rotating the shells; said shells being inclined
to each other so that said line of contact defines a circle
eccentric to the axis of rotation of said shells, and means
adjacent to the seals for guiding the strand between said
seals into and out of said chamber formed by the shells.

5. An apparatus for treating a strand; comprising a
base; a pair of shells rotatably mounted on the base in
facing telationship; a pair of flexible, generally hemi-
spherical seals secured to the shells in engagement with
each other along a line of contact defining generally a
circle; said seals having central openings; means for rotat-
ing the shells; and means for directing a strand into the
nip of the seals so that said strand travels along a gen-
erally circular path concentric with the axes of rotation
of the shells; said shells being positioned at angles to
each other so that said circle of contact intersects said
circular path.

6. An apparatus for treating a tow; comprising a base;
a pair of shells rotatably mounted on the base in facing
relationship; a pair of flexible generally-hemispherical
seals secured to the shells in engagement with each other
along a line of contact defining generally a circle; said
seals having central openings therein; means for rotat-
ing the shells; means for directing the tow into the nip
of the seals so that said tow travels along a generally
circular path concentric with the axes of rotation of the
shells; said axes being positioned at angles to each other
so that said circle of contact intersects said circular path;
and means for introducing a treating medium into the
shells.

7. An apparatus for treating a strand; comprising a
base, a pair of shells rotatably mounted on the base
in facing relationship and having flexible flanges extend-
ing radially inward in engagement with each other, means
on the base for rotating the shells, a first guide positioned
adjacent to the flanges for directing a strand into a posi-
tion between said flanges, a second guide mounted inside
the shells and spaced peripherally from the first guide
for withdrawing the strand into the chamber formed by
the shells, a third guide mounted inside the shell at a
point spaced from the second guide for directing the
strand from the chamber into a position between said
flanges, a fourth gnide mounted outside the chamber
at a point spaced peripherally from the third guide for
withdrawing the strand from said flanges, and means
for introducing a treating medium into the chamber.

8. An apparatus for annealing a tow, comprising a
base, a pair of shells rotatably mounted on the base in
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facing relationship to form a chamber, a pair of seals
secured to the shells and having resilient flanges extend-
ing radially inward in engagement with each other, means
for rotating the shells around an axis extending through
the shells, and a pair of tapered rolls mounted in engage-
ment with each other and extending into a position be-
tween the flanges for separating said flanges for the in-
troduction of the tow into a position between the
flanges.

9. An apparatus for annealing a tow, comprising a
base, a pair of shells rotatably mounted on the base in
facing relationship to form a chamber, means on' the
base for rotating the shells around an axis extending
through the shells, a pair of seals secured to the shelis
and having resilient flanges extending radially inward
in engagement with each other for sealing the cham-
ber, and a roll mounted on the base and having a por-
tion thereof extending into a position between the flanges,
said roll having a groove in the periphery thereof for
carrying the tow into a position between said flanges.

18. An apparatus for amnealing a tow, comprising a
base, a pair of shells positioned in facing relationship
and having secured on the remote ends thereof tubular
support members, means on the base engaging said tu-
bular support members for rotatably supporting the shells,
a pair of seals secured to the shells and having flexible
flanges extending radially inward in engagement with
each other, a first tube mounted on the base and extend-
ing through one of said tubular support members for
directing steam into the chamber formed by the shells,
a second tube mounted on the base and extending through
the other tubular support member and into said cham-
ber for withdrawing condensate therefrom, a first guide
positioned adjacent to the flanges for directing a tow
into a position between said flanges, a second guide
mounted inside the chamber and spaced peripherally from
the first guide for withdrawing the tow from said position
between said flanges and directing said tow into said
chamber, a third guide mounted inside the chamber at a
location spaced peripherally from the second guide for
directing the tow from the chamber into a position be-
tween the flanges, a fourth guide mounted adjacent to
the flanges at a location spaced from the third guide
for withdrawing the tow from said position between said
flanges, and means for rotating the shells,
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