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This invention relates generaily to the production of
synthetic filamenis by meli-spinning and, more particu-
larly, to an improved apparatus in which the molten fila-
ments are cooled as they are extruded from a spinneret.

In the melt spinning of filamentous materials such
polyamides, polyesters, polyolefins, vinyl polymers and
the like, the molten polymer is extruded through a spin-
neret info a zone where it is quenched by a fow of a
gaseous medivm. According to Heckert U.S. Paten
2,273,105 the quenching zone can bs defined by two
side walls interconnected by am integral back wall and
a foraminous partition. As freshiy-formed filaments
descend from the spinmeret and pass between the side
walls, quenching air fiows from = plenum through the
foraminous partition, enfers the quenching chamber,
passes with a straight line flow across the path of the
moving filaments and is allowed to escape through the op-
posite side of the chamber. With a fixed enclosure, how-
ever, neither the spinneret assembly nor the threadline is
easily accessible to the operators. In attempting to over-
come this difficulty, it has been proposed to pivotally
mount the quenching chamber so that it may be swung
away from the threadline, either through a horizontal arc
as in Collat U.S. Patent 2,940,122 or through a vertical
arc as in Bakkesr U.S. Patent 2,947,029, These devices
require unobstructed fres space in the vicinity of the
quenching chamber o permit ifs movement as it is dis-
placed from the threadline. Hence, they are not always
satisfactory for use in compact eficient spinning ma-
chines in which the spinnerets and threadlines are close-
ly spaced. Normally such struciurss also require com-
plicated, buiky and costly assemblies.

Accordingly, it is an cbjective of this invention to pro-
vide a cross-flow quenching chamber in which the g2as
fiow is fully controlied during melt spinning, the enclos-
ing walls being closely spaced with respect to the moviang
filaments, being free of obstructions which may creats
disturbances in alr fiow and being tightly icined so as to
avoid gas leakage or external air disturbances.

Another objective is to provide convenient access to
the threadline for necessary operating procedures such
as installation or removal of the spinneret assembly, string-
up of the filaments to start spinming, cleaning or inspec-
tion of the interior of the quenching chamber.

5till another objective is to provide a plurality of
readily openable quenching chambers which can be in-
stalled in a compact side-by-side physical arrangement in
a melt-spinning machine.

To accomplish the objectives of this invention, a cross-
flow quenching apparatus is provided comprising a ver-
tical elongated chamber with a horizontal top wall with
an opening to admit freshly-spun filaments, a back wall
with an opening and foraminous partition to introduce
the quenching medium and two movable side panels
each cooperatively joined to the back wall by a double-
action hinge assembly. The side panels project inwardly
along their forward edges to form a vertical slot open-
ing for the discharze of the quenching medium. The hing-
ing arrangement is stich as to provide three operating
positions: (1) closed position during the spinning of fila-
ments, (2) partially open for string-up and maintenance
of the moving threadline, and (3) fully open for replace-
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ment of either spinneret assembly or foraminous parti-
tion.

Gther objects and advantages of the present invention
will become apparent upon review of the following de-
scription and drawings.

FIGURE 1 is a perspective view of a preferred embodi-
ment of the quenching chamber, shown in the closed posi-
tion with a portion of a chamber wall cut away to show
the filaments within the chamber,

FIGURE 2 is a cross-section, in detail, of the double-
action hinge connecting the side-panels with the backwall
of the quenching chamber.

FIGURE 3 is a horizontal sectional view of a plurality
of closely spaced quenching chambers, as shown singly
in FIGURE 1, and illustrating alternate operating posi-
tions of the side panels of the quenching chamber.

eferring now to FIGURE 1 of the drawings, ths
quenching zone is defined by a fixed top wall 10, a fixed
bottom wall 19, two movable side panels 14, and back
wall 12, all snugly fitted together along abutting edges.
Filaments 21 are extruded from a spinneret 11, descend
through entrance opening 23 in top plate 18, along a
central path between side pamels 14, converge into a
bundle of filaments at guide 22 and the yarn bundle exits
through opening 24 in bottom plate 19 to a takeup or a
next processing step, not shown. Quenching air is sup-
plied from plenum 13 through a foraminous partition 28
in back wall 12 into the quenching chamber where it
flows transversely as it contacts and cools the descending
filamenis 21 and discharges outwardly through slot 7
and dissipates info the spinning room. The top plate 18,
back wail 12 and botiom plate 19 are fizxed and may
conveniently be integral parts of the housing of the meit-
spinning ‘machinery. The side panels 14, movabie in a
lateral arcuate path, are suspended from the back wall 12
by a double-aciion hinge assembly 15. The opposed side
‘panels 14, are substantially imperforate. FExcept for open-
ings 23 and 24, top plate 18 and bottom plate 19 are
also substantially imperforate. The structure and fanc-
tion of the double-action hinge 15, shown in a closed
position with locking screws 16 in place, will be further
described in subsequent paragraphs. A simple catch or
latch 18 holds side panels i4 together in the close
position.  Side panels 14 project inwardly along their
forward edges in defining slot 17, By also flanging them
outwardly, as shown, a base is provided for affixing latch
mechanism 8. It will be noted that the side wall paneis
14 bave been folded to provide lower and upper hori-
zontal segments which engage bottom plate 19 and top
plate 19, respectively.

The dimensions of the quenching chamber are governed
by the conditions of its use. The vertical height must, of
course, be sufficient to permit-adequate solidification and
cooling of the extruded filamentary material. The dis-
tance between side panels 14 may be as narrow as the
width of the face of spinneret 11,  Common materials
of construction such as metals or plastics may be used
in the fabrication of the various parts. .

The apparatus of this invention permits particularly
effective control of quenching conditions within the cham-
ber. The quenching air may be admitted through a con-
venticnal foraminous sheet so as to provide a substantially
tniform cross-current flow from top to boitom of the .
chamber, A low flow of quenching medinm in the upper
section may be-obtained by use of flow-controlling screens
as disclosed in Thompson U.S. 3,070,839. Ina preferred
embodiment, however, a perforated sheet is mounted with-
in the foraminous partition 20, in which perforations in
the upper section of the sheet are uniformly but more
widely spaced to retard the flow of air into the quenching
chamber, as disclosed in co-pending application S.N.
237,971 filed Movember 15, 1962. Any desired pattern
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of air flow distribution may be obtained by appropriate .

design of the foraminous wall, which may be readily
replaced without dismantling or removal of other parts
.of the quenching chamber. : :

In addition, the side panels 14 are spaced as closely as
possible to the path of the descending filaments so that
‘maximum use is made of the cooling potential of the flow-
ing gas stream. More intimate contact between the gas
and filaments is possible, thereby minimizing ‘the total
volume of gas which must be supplied at plenum 3.
The discharge slot 17 affords an opening for visual in-
spection of the filaments within the chamber during spin-
ning. At the same time, being a restriction, it causes a
. slight positive pressure within the chamber and a rela-
tively high velocity in the stream issuing through the
slot, thus providing a buffer against external drafts or air
disturbances which would otherwise upset the smooth
travel of the filaments. Close-fitting joints between adja-
cent walls of the chimney minimize the cutward leakage
of air from the chamber. -~

A unique feature of this invention is the double-action
hinge 15, shown in cross-sectional detail in FIGURE
2 and which joins movable side panel 14 to back wall 12.
The hinge assembly 15 comprises a first double-leaf hinge
39, an intermediate connector member 31 . of generally
‘right angle or L-shaped cross-section and a second double-
leaf hinge 32. The double-Jeaf hinges 30 and 32 are
fixedly attached along opposite edges of member 3% by
welding or soldering so: that the pivot pins 34 and 36
of the hinges are in permanent parallel relationship. In
a preferred embodiment, the double-leaf hinges 3¢ and
32 are of the so-called “piano-hinge” type. The free leaf
of hinge 32 is attached to side panel 14 by means of suit-
able screws or rivets 33 so that hinge 32 is flush with the
rear edge of panel 14. The free leaf of hinge 30 is
attached to back wall 12 by means of suitable fasteners
such as screw 33 so that the inner surface of side panel
14 is flush with the inside of frame 35 of foraminous par-
tition 20 and the rear edge of panel 14 is in contact with
frame 35. Cap screws 16 or other suitable threaded
fasteners screwed into back wall 12 hold hinge 32 and
side panel 14 firmly against frame 35 providing a positive
mechanical seal against stray air currents either into or out
of the quenching chamber along this joint. By this align-
ment and sealing of the quenching chamber walls with the
inlet for the quenching air, a smooth conduit, free of
protuberances, is provided and affords optimum  condi-
tions for linear flow. When screw 16 is temporarily
tightened, only hinge 32 may function. When screw 16
is loosened, both hinge 32 and hinge 39 may function,
thereby providing a dual hinging action and permitting
the rear portion of the side panel 14 to move laterally
through a greater arc. The number and spacing of screws
16 depend largely on the length of the quenching cham-
ber and the rigidity of the hinge assembly. : .

Referring now to FIGURE 3, there is illustrated a plu-
rality ‘of quenching chambers which are closely spaced
in a compact assembly in a spinning machine capable of
spinning a plurality of yarns. Any number of chambers
may be grouped in this manner. -

From top to bottom in the drawing, the first quench-
ing chamber is shown in the closed position. The prox-
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ing latch 18 and manually ‘spreading the panels apart.

Thus, the operator gains. quick access to the thread-line

for close inspection, stringup of the yarn to begin spinning

or other cperating tasks. The width of the access open-’
ing is limited only by the spacing of the quenching cham-

bers. Side panels 14 may be moved apart until they

come into contact with the side panels of the adjacent

chambers without interfering with the spinning process

The quenching chamber is

quickly and easily closed by moving the side panels 14

together and closing latch 18. The ease with which the

panels may be opened to this position permits rapid string-

up of the thread-line or correction of any irregularities

in the spinning yarn so that preduction delays or waste of

varn can be reduced to a very low level.

The lowermost quenching chamber in FIGURE 3
shows the side panels 14 in a position of maximum dis-
_placement. To attain . this position, the hinge-locking
screws 16 are unfastened to release the intermediate seg-
ment of double-action hinge 15 and permit the rear edges .
of the side panels 14 to move apart. By selection of suit-
able dimensions, a quenching chamber may be constructed
which will permit the side panels to assume a parallel
relationship at the maximum opening position. Clear-
ance is. now provided for removal or insertion of the
spinneret assembly which requires the space indicated by
the dotted circle 48. ~Access is also provided to service
the foraminous partition 28 and convergence guide 22.
This is an infrequent but necessary fumction to permit
major mechanical work. However, the alignment and
mechanism of the quenching enclosure remain undis-
turbed.. - After being opened to this position, the quench-
ing chamber may be restored to the closed position within
2 matter of minutes and with the help of a single simple
tool such as a screwdriver or wrench by inserting and
tightening locking screws 16.

Being relatively simple in structure, the quenching
chamber may be constructed by conventional methods. It
is recognized that the form and shape of the individual
parts of the quenching chamber may be varied from the
preferred embodiment shown herein without departing
from the concept of this invention. ’

What is claimed is:

1. Apparatus for the cross-flow quenching of freshly-
spun filaments comprising a vertical elongated chamber,
said chamber being defined by a horizontal top wall pro-
vided with an opening ‘through which the filaments pass
in descending through said chamber, a back wall with au
opening  arid ~foraminous partition for: introducing a
quenching medium into said chamber, and two lateral- -
1y movable side panels each cooperatively joined to the
back wall by a double-action hinge assembly, said side

* panels projecting inwardly along the forward edges there-

60

imity of the side panels 14 to spinneret face 11 and the .

path of the filaments fo the- convergence - guide 22 is
Teadily observed. -Also it is apparent that the side panels
14 provide a smooth unobstructed passage for flow of
the quenching air from plenum 13 and foraminous parti-
tion 20 through the chamber and out slot 17. The fila-

“ ments within the chamber may bé easily viewed through’

slot 17 for routine inspection without disturbing the spin-
ning process in any way.

The movable side panels 14 are partially’ opened, as
shown in the second chamber of FIGURE 3, by unfasten-

of to form oppositely of said back wall a vertical slot
opening for the passage of said quenching medium out
of said chamber. ;

2. Apparatus of claim 2 wherein each said hinge as-
sembly comprises first and second double-leaf hinges
and a connector member of generally right angle cross-
section which is coextensive -with and parallel to the
‘pivot pins of said first and second hinges, said first hinge
pivotally mounting said connector member to said back
wall and said second hinge pivotally mounting said side
panel to said connector member. . . :

3. Apparatus of claim 2 including means for holding
said connector mémber in a fixed position.
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