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[ 5 7] ABSTRACT 

In melt spinning of synthetic ?laments, a stream of gaseous 
?uid is withdrawn from a region adjacent the entrance to the 
conditioner tube so as to substantially eliminate undesired tur 
bulence in the quench chamber. 

13 Claims, 3 Drawing Figures 
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METHOD AND APPARATUS FOR MELT SPINNING OF 
SYNTHETIC FILAMENTS 

This invention relates to a method and an apparatus for the 
melt spinning of synthetic ?laments. Melt spinning, in general, 
comprises the extrusion of molten thermoplastic materials 
such as vinyl polymers, polyamides, polyesters, and 
polyole?ns into separately formed ?laments and the cooling of 
said ?laments so as to promote solidi?cation thereof by means 
of a stream of gas, e.g., air, directed against and/or around said 
?laments. The apparatus employed to cool said ?laments is 
commonly referred to as a quench chamber or quench ap 
paratus. Quench chambers of the type commonly in service in 
the prior art comprise a vertical enclosure formed by a pair of 
vertically extending side panels and a foraminous back panel 
disposed between said side panels. The front of the chamber is 
usually open to the atmosphere. The ?laments are extruded 
through a spinneret positioned in a spinning 'block and are 
passed downwardly through the quench chamber to a collect 
ing convergence guide at the lower end of said chamber. The 
quenching ?uid under pressure, such as air or other inert gas, 
is forced through the pores in the foraminous back panel into 
the chamber and around the descending ?laments so as to 
cool and harden same. 

In a number of melt spinning processes, the ?laments, after 
being gathered or collected into a yarn at the convergence 
guide, are passed through an opening in a slide gate and into a 
conditioner tube, usually positioned below the quench 
chamber. In the conditioner tube, the yarn is subjected to the 
action of a conditioning ?uid. For example, in the case of 
hydrophilic ?laments such as nylon, the conditioner ?uid 
usually comprises steam. In the operation of such processes 
some conditioning ?uid (steam) escapes from the conditioner 
tube into the quench chamber. This is undesirable since the 
conditioning ?uid, usually at a higher temperature than the 
quenching ?uid, creates turbulence in the quench chamber, at 
least at the interface between the escaped conditioning ?uid 
and the quenching ?uid. This turbulence creates vibrations in 
the ?laments. Said vibrations travel upward through the ?la 
ments, even beyond the “stick point" of the ?laments, which 
results in the vibration of molten ?lament before it has 
hardened. Under severe conditions such vibration can actually 
cause sticking of the ?laments. Even when the amount of 
escaping conditioning ?uid is held to a minimum, hot thermal 
currents comprising air heated by the top of the conditioner 
tube and/or the slide gate thereon can create said vibrations. 
Such vibrations of molten ?lament, at the very least, cause the 
production of ?laments of substandard quality, e.g., variable 
denier, nonuniform cross section, etc., resulting from uneven 
cooling of the ?laments. Such irregularities, unevenness, or 
nonuniformity in the ?laments results in a nonuniform yarn 
which will not dye uniformly. Du (see ASTM 1425) is the per 
cent mean deviation unevenness obtained on the Uster 
uniformity tester and is sometimes referred to in the trade as 
the Uster value. 
The present invention provides a solution to the above 

problems. 
Thus, an object of this invention is to provide an improved 

method for melt spinning of synthetic ?laments. Another ob 
ject of this invention is to provide an improved method for the 
melt spinning of synthetic ?laments wherein undesired turbu 
lence in the quench zone is essentially eliminated. Another ob 
ject of the invention is to provide an improved method for the 
melt spinning of synthetic ?laments wherein a stream of gase 
ous ?uid containing gaseous components which cause turbu 
lence in the quench zone are withdrawn from a region ad 
jacent the entrance to the conditioning zone. Another object 
of this invention is to provide an improved apparatus for the 
melt spinning of synthetic ?bers. Another object of this inven 
tion is to provide means for withdrawing from the quench 
chamber and/or a region adjacent the entrance to the condi 
tioner tube, a stream of gaseous ?uid which causes turbulence 
in said quench chamber. Another object of this invention is to 
provide an intake assembly for withdrawing a stream of gase 
ous ?uid from the quench chamber and/or a region adjacent 
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2 
the entrance to the conditioner tube, in an apparatus for the 
melt spinning of synthetic ?laments. Other aspects, objects, 
and advantages of the invention will be apparent to those 
skilled in the art in view of this disclosure. 

Thus, according to the invention, there is provided, in a 
method for the melt spinning of synthetic ?laments wherein 
extruded ?laments are passed through a quench zone and 
therein subjected to the action of a gaseous quenching ?uid, 
quenched ?laments are passed from said quench zone into a 
conditioner zone and therein subjected to the action of a gase 
ous conditioning ?uid, the improvement comprising: 
withdrawing a stream of gaseous ?uid from a region adjacent 
the entrance to said conditioner zone. 

Further according to the invention, there is provided ap 
paratus for the melt spinning and quenching of synthetic ?la 
ments comprising, in combination: a quench chamber; a con~ 
ditioner tube positioned adjacent the lower end of said quench 
chamber; and intake means positioned above the upper end of 
said conditioner tube for withdrawing gaseous ?uids from a re 
gion adjacent the entrance to said conditioner tube. 

Still further according to the invention, there is provided an 
intake assembly, useful for withdrawing gaseous ?uids, com 
prising in combination: an inlet nozzle; a convergence guide 
connected to said inlet nozzle and extending beyond the inlet 
side of said nozzle; and a withdrawal conduit connected to 
said inlet nozzle at a point spaced apart from the inlet thereof. 

Said stream of gaseous ?uids withdrawn from a region ad 
jacent the entrance to the conditioner tube is withdrawn by 
applying a gentle vacuum or aspirating force to said region. 
The amount of vacuum or aspirating force applied to said re 
gion can vary over a wide range, and can be any amount suf? 
cient to withdraw the vapors or conditioning ?uid escaping 
from the conditioner tube, and/0r eliminate rising thermal 
currents, but insuf?cient to signi?cantly affect the normal 
?ow of quenching gas in the quenching chamber. Thus, the 
amount of vacuum or aspirating force applied will be suf? 
cient to withdraw said vapors and/or eliminate rising thermal 
currents, but is insufficient to create turbulence in the 
quenching chamber above the convergence guide or cause 
vibration of the ?laments. The amount of vacuum or aspirat 
ing force so applied will vary with conditions being employed 
in the quenching chamber, the particular polymer being ex 
truded into ?laments, the denier of said ?laments, and other 
factors. Those skilled in the art can readily determine with 
minimum experimentation the amount of vacuum or aspirat 
ing force to apply in any particular situation. As a guide to 
those skilled in the art, the amount of vacuum or aspirating 
force applied can be within the range of 0.5 to 2 inches of 
water (measured at the inlet of the intake nozzle). However, 
said range will vary from installation to installation and values 
outside said range can be used in the practice of the invention. 

FIG. 1 is a side view, partly in cross section, of an improved 
melt spinning apparatus in accordance with the invention. 

FIG. 2 is an enlarged perspective view of the intake as 
sembly employed in the apparatus of FIG. 1. ' 

FIG. 3 is a side view, partly in cross section, of another melt 
spinning apparatus in accordance with the invention. 

Referring now to said drawings, wherein like reference nu 
merals are employed to denote like elements, the invention 
will be more fully explained. In FIG. 1 the apparatus com 
prises a spinning block 10, a spinneret assembly 12 mounted 
in said spinning block, a pair of elongated, spaced apart, 
generally parallel side panels 14 (here shown to be cut away at 
the lower ends thereof) positioned below said spinning block, 
and an elongated foraminous back panel 16 extending 
downwardly from said spinning block between said side panels 
14. A plenum chamber 18 of any suitable shape or design, is 
disposed behind said back panels 16 and is adapted to receive 
air or any other inert gaseous quenching ?uid through inlets 
20 for introduction through the pores of said back panel into 
the space or chamber de?ned by said side panels 14 and said 
back panel 16. A conditioner tube 22 is positioned adjacent 
the lower end of said quench chamber. Preferably, in most in 
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stances, said conditionertube will be positioned substantially 
as shown in the drawing, e.g., with its entrance substantially 
even with the lower end of the quench chamber. However, it is 
within the scope‘of the invention for the entrance to said con 
ditioner tube to be positioned a convenient distance above the 
lower end of the quench chamber or a convenient distance 
below the lower end of the quench chamber. An intake means 
or assembly, denoted generally by the reference numeral 24, is 
positioned above the upper end of said conditioner tube for 
withdrawing gaseous ?uids from a region adjacent the en 
trance to said conditioner tube 22. 

Referring now to FIG. 2, said intake means or assembly 24 
comprises an inlet nozzle 26, here shown to have the general 
shape of a box, but which can have any desired shape such as 
that of an open-ended tube. The inlet end of said inlet nozzle 
26 is provided with a cover plate 28, having opening 30 
therein, which opening is preferably covered by a screen as 
shown. A convergence guide means 32 is connected to said 
inlet nozzle and extends beyond the inlet side or end of said 
nozzle. Said convergence guide means comprises guide holder 
34 and guide 36 attached to the front of said guide holder 34 
by means of spring clip 38. Said guide 36 can comprise a bar 
member having two or more generally V-shaped recesses 
formed therein for collecting the individual ?laments into a 
yarn in a manner well known in the art. Any suitable type of 
guide means can be employed in the practice of the invention. 
A withdrawal conduit 40 is connected to said inlet nozzle at a 
point spaced apart from the inlet thereof, preferably the back 
side of said inlet nozzle. Support means comprising a support 
block 42 is provided for supporting said inlet nozzle and said 
convergence guide. As here shown, said support block has the 
general shape of an inverted U. However, it is within the scope 
of the invention to employ a support block‘ having any con 
venient shape. As shown in FIG. 2, said convergence guide 
means 32 is mounted on top of inlet nozzle 26 and the region 
from which the stream of gaseous ?uid is withdrawn via inlet 
nozzle 26 will be located after the point at which the ?laments 
are gathered into a yarn, i.e., between the convergence guide 
and the entrance to conditioner tube 22. This represents a 
preferred 'form of the apparatus of the invention and a 
preferred method for practicing the invention. However, it is ' 
within the scope of the invention to locate convergence guide 
means 32 between inlet nozzle 26 and support block 42. In 
this instance, the region from which the stream of gaseous 
?uid is withdrawn will be located before the point at which the 
?laments are gathered into a yarn, i.e., above the convergence 
guide. 

Said means for supporting inlet nozzle 26 and convergence 
guide assembly 32 can further comprise a slide gate 44 
adapted to be mounted on the upper end of conditioner tube 
22. In practice, said slide gate 44 will be positioned inside of 
channel 46, here shown in dotted lines, and said slide channel 
can be mounted on or attached to the upper end of condi 
tioner tube 22 in any suitable manner as by braising or weld 
ing. Said slide gate is employed for the purpose of reducing the 
amount of conditioning fluid which escapes from conditioner 
tube 22. Said slide gate is preferably adapted to cover or close 
the major portion of the entrance to said conditioner tube 22 
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and the ?laments passed downwardly into said conditioner _ 
tube through the openings between the ?ngers of said slide 
gate. 
As an example, and not by way of limitation, said intake 

nozzle 26 was approximately 2 inches long, [-16 inches wide, 
and three-fourths inch thick. Said slide plate 44 had an overall 
length of approximately 8 inches. The dimensions of the 
remainder of the elements were generally proportional. 

Referring now to FIG. 3, there is shown diagrammatically 
another form of apparatus in accordance with the invention. 
In FIG. 3 the inlet nozzle 26' comprises an open-ended tube, 
as shown, which is connected to withdrawal conduit 40, which 
in turn is connected to a vacuum pump or other aspirating 
means 41. While not shown in FIG. 3, it will be understood 
that slide gate 44 can be mounted in a suitable slide channel 
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46, similarly as in FIGS. 1 and 2. Also, it will be understood 
that, if desired, said inlet nozzle 26 can be mounted on said 
slide gate 44 in any suitable manner. As shown in FIG. 3, the 
convergence guide comprises a loop member 48 attached to a 
support 50 which can be mounted in any suitable manner on 
the upper lip ?ange of conditioner tube 22. 

In operation, in the practice of the invention a molten ther 
moplastic material such as a polyamide is extruded into ?la 
ments 52 from spinneret l2. Said ?laments pass downwardly 
through the quench chamber where they are cooled by a 
stream of air or other gas admitted through panel 16, and are 
gathered into a yarn by means of convergence guide 36 or 48. 
The yarn is then passed through or between the ?ngers of slide 
plate 44 and into the conditioner tube 22 wherein it is sub 
jected to the action of a conditioning fluid such as steam. In 
the practice of the invention, preferably after the ?laments are 
gathered into a yarn, a stream of gaseous ?uid, comprising 
conditioning ?uid which has escaped from conditioner tube 
22, and/or hot air forming thermal currents caused by the 
heating of said air by the slide gate assembly on top of condi-' 
tioner tube 22, is withdrawn through inlet nozzle 26 or 26' by 
means of a vacuum or other aspirating force applied through 
conduit 40. 
The following examples will serve to further illustrate the in 

vention. 

EXAMPLE I 

A series of spinning runs was carried out at two spinning 
positions employing apparatus embodying the essential fea 
tures of the apparatus illustrated in FIG. 3. In these runs a 
reclaimed conventional 6-6 nylon was spun into 70/17 yarn 
(70 total denier - l7 ?laments per yarn), with and without the 
application of vacuum to remove steam escaping from the en 
trance to the conditioner tube. The vacuum applied was ad 
justed to be sufficient to remove the escaping steam but insuf 
?cient to create turbulence in the quench chamber above the 
convergence guide. The vacuum inlet nozzle was positioned 
below the convergence guide as illustrated in FIG. 3. Uster 
values were determined periodically during the runs. The 
results of these determinations are set forth in Table I below. 

TABLE I 

Average Uster Values - % 
Position I Position 2 

No vacuum 1.63 1.35 
With vacuum‘ 1.48 1.24 

Referring to the above table, it is seen that the use of 
vacuum to remove the escaping steam and/or eliminate rising 
thermal currents results in an improvement of Uster values of 
about 10 per cent. 

EXAMPLE II 

In another series of runs carried out in essentially the same 
manner but using conventional newly formed 6-6 nylon, 
average Uster values of about 1.1 were obtained when using a 
vacuum to remove escaping steam from the region adjacent 
the entrance to the conditioner tube in accordance with the 
invention. 
While the invention has been described herein with particu 

lar reference to using steam as the conditioning ?uid, the in 
vention is not so limited. Other conditioning ?uids such as 
inert gases including helium, argon, etc., and air can also be 
used. 
While certain embodiments of the invention have been 

described for illustrative purposes, the invention is not limited 
thereto. Various other modi?cations or embodiments of the 
invention will be apparent to those skilled in the art in view of 
this disclosure. Such modi?cations or embodiments are within 
the spirit and scope of the disclosure. 
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We claim: 
1. In a method for the melt spinning of synthetic ?laments 

wherein extruded ?laments are passed through a quench zone 
and therein subjected to the action of a gaseous quenching 
?uid, quenched ?laments are passed from said quench zone 
into a conditioner zone and therein subjected to the action of 
a gaseous conditioning ?uid, and wherein a gaseous ?uid from 
the region adjacent the entrance to said conditioning zone en 
ters said quench zone with detrimental effects on the quality 
of said ?laments, the improvement comprising: withdrawing a 
stream of gaseous ?uid from said region adjacent the entrance 
to said conditioner zone by applying a vacuum to said region. 

2. A method according to claim 1 wherein: said conditioner 
zone is heated; thermal currents rising from said conditioner 
zone enter said quench zone and create turbulence therein; 
and gases comprising said thermal currents are contained in 
said withdrawn stream of gaseous ?uid. 

3. A method according to claim 1 wherein: said condition 
ing ?uid comprises steam; at least a portion of said condition 
ing ?uid escapes from said conditioner zone into said quench 
zone and creates turbulence therein; and said escaped condi 
tioning ?uid is contained in said withdrawn stream of gaseous 
?uid. 

4. A method according to claim 1 wherein: said ?laments 
are gathered into a yarn prior to leaving said quench zone; said 
conditioning ?uid comprises steam; at least a portion of said 
steam escapes from said conditioner zone into said quench 
zone and creates turbulence therein; said region from which 
said stream of gaseous ?uid is withdrawn is located after the 
point at which said ?laments are gathered into said yarn; and 
said escaped steam is contained in said withdrawn stream. 

5. Apparatus for the melt spinning and quenching of 
synthetic ?laments comprising, in combination: a quench 
chamber; a conditioner tube positioned adjacent the lower 
end of said quench chamber; and suction means positioned 
above the upper end of said conditioner tube for withdrawing 
gaseous ?uids from a region adjacent the entrance to said con 
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6 
ditioner tube. 

6. Apparatus according to claim 5 wherein: a convergence 
guide is positioned above the upper- end of said conditioner 
tube; said suction means is positioned adjacent said conver 
gence guide; and a slide gate is mounted on the upper end of 
said conditioner tube. 

7. Apparatus according to claim 6 wherein: said suction 
means is positioned between said convergence guide and said 
slide gate. . . 

8. Apparatus according to claim 7 wherein said suction 
means comprises an inlet nozzle and a withdrawal conduit 
connected to said inlet nozzle. ‘ 

9. Apparatus according to claim 7 wherein: said suction 
means comprises an inlet nozzle and a withdrawal conduit 
connected to said inlet nozzle; said convergence guide is 
mounted on top of said inlet nozzle; and said inlet noule is 
mounted on said slide gate. 

10. Apparatus according to claim 9 wherein: an inlet nozzle 
support means is mounted on said slide gate; said inlet nozzle 
is mounted on top of said support means in spaced apart rela 
tionship with said slide gate. 

11. An intake assembly, useful for withdrawing gaseous 
?uids vfrom a melt spinning quench chamber, comprising in 
combination: an inlet nozzle; a convergence guide connected 
to said inlet nozzle and extending beyond the inlet side of said 
nozzle; and a withdrawal conduit connected to said inlet noz 
zle at a point spaced apart from the inlet thereof. 

12. An intake assembly according to claim 11 comprising, 
in further combination, means for supporting said inlet nozzle 
and said convergence guide. 

13. An intake assembly according to claim 12 wherein said 
support means comprises: a slide gate adapted to be mounted 
on the upper end of a conditioner tube in an apparatus for 
spinning synthetic ?laments; and a support block mounted on 
said slide gate, with said inlet nozzle and said convergence 
guide being mounted on said support block. 


