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can Viscose Corporation, Philadeiphia, Pa.,, a corpo-
ration of Delaware

Application August 15, 1952, Serial No. 384,542
13 Claims. (ClL 18—8)

The present invention relates to spinning apparatus in
which a filament-forming material is extruded into a
stream of liguid coagulant or other filament-setting liquid,
and particularly tora system for spinning yarns compris-
ing filaments of regenerated celluiose.

It is an object of the invention to provide spinaing
apparatus of the type in which extruded filament-forming
material and a liquid filament-setiing material, such as a
coagulant or a coagulating and regenerating liquid, are

passed concurrently from a region adjacent the spinnerst 2

or extrusion plate thereof, such apparatus being adapted
to be readily assembled and quickly placed in operation,
or taken apart, for example, for cleaning. It is another
object to provide apparatus of the general type indicated

above which may be put into operation without fouling 2

the face of the spinneret. Still another object is to pro-
vide apparatus in which the flow of the filament-setting
liquid is controlled as a resuit of movement of parts of
the apparatus from an inoperative position to an opera-
tive position and vice-versa. It is also an object to
provide wet-spinning apparatus in which gas bubbles car-
ried by the filament-setting liquid will not be trapped ad-
jacent the spinneret or carried in such a manner as to
interfere with the conversion of the extruded filament-
forming liquid into filaments.
and advantages will be apparent from the following de-
scription of the invention and the drawing relating there-
to in which

Fig. 1 is an elevation, partially in section, of an appara-
tus constituting one embodiment of the invention;

Fig. 2 is a fragmentary view of the apparatus shown
in Fig. 1 provided for further illustration of the system
for securing the major portions of the apparatus together;

Fig. 3 is a plan view of a portion of the apparatus as
shown in Fig. 1; and

Fig. 4 is an elevation with portions thereof shown in
section of a modified spinning apparatus.

One embodiment of the invention may be constructed
in accordance with that illustrated in Figs. 1, 2, and 3.
The apparatus shown therein comprises as basic portions
thereof, a tube 4 having a flared end-portion, a spinneret
S, a spinneret-holding support 6 pivotally supported
with respect to a stationary axis 7, and a conduit 8 having
a surface 9 which engages a surface 18 of the support 6
and limits the motion of the support with respect to the
axis 7. The tube 4 is movable away from its seat on the
support 6 in a direction parallel to its length with respect
to a grommet il or other member adapted for providing
lateral support. The grommet 11 is secured as shown, by
flange portions which fit around an edge of a container 12
defining an aperture through the bottom of the container.
As illustrated, the lengthwise direction of the tube 4 is
approximately vertical; the spinneret 5 faces upwardly and
is approximately centered with respect to the axis of the
tube. The conduit 8 extends in a vertical direction but
may take any other upward alignment which approximates
seating relationship with the arms 6 substantially as
shown. It is readily apparent from Fig. 1 that, since the
end surfaces of the tube 4 and the conduit 8 which engage
the support 6 are separated by the support, they face
toward a single plane which extends through the support
transversely with respect to the axes of the tube and the
conduit,

Since a liquid coagulant or filament-setting liquid is
supplied to the apparatus at such a pressure as to cause
the liquid to flow through the tube 4 at a rate substan-
tially that at which the filament-forming material is dis-
charged from the spinneret 5, such pressure is substantial
and tends to force principal portions of the apparatus,
i..e., the tube 4, the arm 6, and the conduit 8, apart from
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the relationship illustrated in Fig. 1. One arrangement,
for example, that may be used to hold the apparatus to-
gether against pressure comprises a latch 13 anchored
by screws 14 aiong the exterior of the conduit 8. The
latch 13 is bifurcate and has a slot 13m in the portion
thereof which joins its legs. The slot permits the latch
to be moved into engagement with a collar 34. ~ The sur-
face of the latch 13 adjacent the slot 13 is preferably
inclined in a direction lengthwise of the slot and with
respect to the surface of the collar which it engages so
as to provide a cam surface which is readily forced into
tight engagement with the collar 34 as the latch is pushed
toward the right as viewed in Fig. 1.

The arm 6 is pivotable between spaced elements 15 and
16 of a support 17 whereby the portion of the arm in
engagement with the conduit 4 is guided along an arcuate
path as the arm is swung in a clockwise direction from
the position thereof shown in Fig. 1. To allow such
movement, the tube 4 is, of course, shifted in the manner
described above in 2 longitudinal direction out of the
path traversed by the arm and other elements fixed thereto.
The arm is secured along the axis 7 by a bolt 18 and a
bushing 9. The latter has a passageway 28 contiguous
with a passageway 22 of a tube 23. These passageways
are portions of a duct system for conducting a filament-
forming liquid to the spinneret 5. 'The end portion of the
tube 23 is secured within the bushing 19 by another bush-

ing 24.

The support 6 comprises an exteriorly threaded surface
25 and a flanged coupling member 26 in threaded relation
with the surface 25. An end surface 27 of the tube 4
seats upon a washer 28 supported on an inmer radially
extending surface of the flange member 26. The washer
28 comprises a resilient material such as a vulcanized
product containing a polymer of chlorobutadiene, or a
copolymer of butadiene and acrylonitrile known as GR-N.
The end portion of the tube 4 is flaréd to provide a region
surrounding the spinneret through which a filament-setting
liguid may be conducted into contact with the filament-
forming material extruded through the spinneret. A fila-
ment-setting liquid is supplied to the tube 4 from the
conduit § through a plurality of passageways 28 arranged
concentrically within the member 6 about the axis of the
spinneret and a passageway 30 which extends between the
spinneret and the passageway 21. The arm 6 comprises
a nipple 31 through which the passageway 30 extends
which has one end portion extending in threaded relation-
ship within a threaded bore therefor in the arm; the
other end portion of the nipple 31 is exteriorly threaded

.+ for receiving a coupling 32 which secures the spinneret

to the arm. A resilient washer 33 is provided between
the flange of the spinneret and the end surface of the
nipple. The nipple has an annular shoulder surface 35
for receiving a flow-equalizing ring 38.

The ring 36 has a large plurality of small apertures 37
through which the liquid discharged from the passageways
29 passes before coming into contact with the material
extruded through the spinneret 5. The substantially
plane surface 18 is aligned within a flange 39 for seating

60 against a tubular washer 41 supported within an annular

recess 42 of an enlarged terminal portion 43 of the con-
duit 8. The washer 41 is preferably of a structure such
as illustrated comprising an endless hollow tube extending
in acircle. The shape of the cross-section of any tubular

i portion taken in a plane normal to the axis of the washer

is preferably circular when the washer is relaxed. When
the arm 6 seats against the surface 9 of the conduit por-
tion 43, the washer 21, of course, is flattened as shown.
The flange 39 is provided primarily for the purpose of
deflecting liquid discharged through the conduit 8 down-
wardly away from contact with an operator when the
arm 6 is being swung into position shown in Fig. 1.

So that fluid does not escape in substantial quantity
from a conduit 8 while the arm 6 is moved out of its
seating relationship therewith, a valve mechanism is pro-
vided within the conduit which may be actuated by the
arm 6 or some member attached thereto. Such a mecha-
nism may be of the lift-valve type and comprise, as
shown in Fig. 1, annular valve guides 44 and 45, a valve
46, and an apertured disc 47 having a tapered annular
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“surface 47n for seating the valve. The guides 44 and
~45-are centrally apertured to receive the valve stem-46n.
A pin 46m extending through the stem of the valve
may be provided as shown to limit the longitudinal move-
ment of the valve-stem through the guides. The pressure
of liquid tending to flow through the valve opening will
tend to keep the valve 47 seated when the arm 6 is
swung out of operating position. However, if desired, a
spring (not shown) surrounding the stem is readily pro-
vided between the pin 46m and the guide 44. The valve
is openend by engagement of the surface 10 of the sup-
port with the end of the valve stem adjacent the pin 46m:.
The guides 44 and 45 are extensively. apertured to obtain
an unrestricted and well distributed current of liquid
flowing toward the passageways 29. The conduit 8 has
a shallow annular recess for receiving and positioning
the guide 44. The guide 45 and the disc 47 for seating
the valve are positioned between a spring-ring 48 and
the annular portion 49m defining an aperture in the floor
of a container 49 between adjacent ends of connected
sections of the conduit 8. The split spring-ring 48 holds
the elements 45 and 47 against the current of liquid
passing therethrough.

Fig. 4 illustrates a modified apparatus having the same
general arrangement of the basic parts analogous to the
conduit 8 and the arm 6 illustrated in Fig. 1. In the
modified system illustrated in Fig. 4, an arm 62 may be
provided, as shown in Fig. 1 with respect to arm 6, with
a pivotal mounting which guides the arm along a fixed
path into and out of engagement with the upper por-
tion of a conduit 8z, and discharge of liquid from the
conduit 8a (during periods in which the arm 6a is moved
out of engagement with the conduit) is prevented by a
valve arrangement comprising a ball 5¢ which is prefer-
ably buoyant within the liquid passed through the con-
-duit. If the ball lacks substantial buoyancy within the
liquid, it will be forced against its seat along the annu-
lar surface 51 by a current of the liquid and the supply
pressure therefor., The arm 6a is constructed with a
flange 52 which moves into telescoping relationship with
a flange 53 of the conduit 8a. The arm 64 is also con-
structed with a tongue or extension 54 'which engages
the ball 50 and forces it from its seat 51 as the arm 6a
-is swung into the position shown, The inner surface of
the flange 52 is grooved to receive a seal ring 41aq, the
inner circumference of which is stretched slightly as it
is carried down over the exterior surface of the flange
53. Seating relationship of the arm 6a with the conduit
8a is obtained as the flange 52 engages the shoulder 43a.
When' this happens, the ball is moved away from ifs
seating surface 51 to the position thereof illustrated.
The surface 55 of the extension 54 which engages the
ball is preferably dished or concave to hold the ball
from rolling to one side or the other of the interior of
the conduit and to maintain substantially centered clear-
ance with the surrounding inner surface of the conduit.
In this manner more uniform flow of liquid through the
passageways 29a of the arm 6a is obtained. An element
364 analogous to the member 36 of the first described
embodiment is provided for equalizing the current of lig-
uid issuing from the passageways 29z to all portions of
the region surrounding the spinneret 5a. The arm 6« is
fabricated with an integral flange 262 having an. end
surface 57 which is entirely disposed at a level higher
than the face 58 of the spinneret 5a.

To prevent the arm 6a from being forced out of en-
gagement with the conduit 8¢ by hydraulic pressure of
the filament setting liquid passing therethrough, the arm
and the conduit are held together by means such as the
eyebolt 59 attached pivotally to the arm with the nut 59a
screwed tightly against a pair of spaced lugs 6@ extend-
ing from the flange 43q of the conduit.

The conduit 8z may also comprise a manually oper-
able valve 61 constructed from materials that are chemi-
cally resistant to the filament-setting liquid. An essen-
tial feature of the valve 61 is to maintain the passage-
way of the valve when open, without material obstruc-
tion to the flow of liquid therethrough. Accordingly,
the valve comprises a sliding piston 62 having approxi-
mately the same diameter as the passageway 63 of the
conduit, and a cylindrical extension 64 of the valve cas-
ing having a bore complementary to the external surface
of the piston. The extension also-has an annular recess
-65 for receiving a seal ring 66 comprising a resilient
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material. The piston may be worked laterally of the

- passageway 63 by any convenient means such as a-lever

68. The lever 68 pivots on a pin 72 extending through
the piston 62. The lever is pivotably connected to the
valve casing by a link 71. The end surface 74 may be
flat and the wall of the valve provided with a recess 75
to receive the end portion of the piston 62 adjacent the
surface 74. If desired, the recess 75 may be omitted
and the end surface of the piston formed semi-circu-
larly to fit the cylindrical surface defining the passage-
way 63. The cross-sectional shape of a member anal-
ogous to the piston 62 need not be necessarily.circular
but may be polygonal.

While preferred embodiments of the invention have
been shown and described, it is to be understood that
changes and variations may be made without departing
from the spirit and scope of the invention as defined
in the appended claims.

I claim:

1. In spinning apparatus, a spinneret, an open-end
conduit, movable means for supporting the. spinneret hav-
ing a seating surface adapted to engage .a continuous
surface of the conduit adjacent its open end surround-
ing its passageway, means for guiding the supporting
means into and out of a position for operation in which
the seating surface engages the entire length of the con-
tinuous surface, the supporting means having a passage-
way extending therethrough from the inner surface of
the spinneret into connection with a supply of filament-
forming liquid, said supporting means also having duct
means extending therethrough from an area immediately
adjacent to, and surrounding, the spinneret to .an area
encircled by the seating surface, and means extending
from the conduit for clamping the supporting means to
the conduit with the seating surface in registry with said
continuous surface.

2. In spinning apparatus, a spinneret, a tube member,
a conduit member, each member having an open end
portion and a continuous surface adjacent thereto encir-
cling the passageway of the member in spaced facing
relation with respect to a plane extending between .said
end portions of the members, movable means for sup-
porting the spinneret having seating -surfaces facing in
the opposite directions and being spaced and arranged
to be engaged by said surfaces of the members, means
for guiding the supporting means into and out of a
position for normal operation, the supporting. means
having duct means extending therethrough between sur-
faces surrounded by said seating surfaces, means for
attaching the spinneret to a surface encircled by the
seating surface engaged by the tube, a passageway ex-
tending through the support to the inmer surface of the
spinneret for supplying a filament-forming liquid thereto,
means for moving one member in a direction extending
toward, and away from, the other to clamp. the supporting
means in, or to release it from, a position between the
members wherein each of the seating surfaces .is en-
gaged by one of the oppositely facing surfaces of .the
members, and means anchored on one member extending
into readily detachable relationship with the other mem-
ber for clamping the members and the supporting means
together.

3. Apparatus as defined in claim 2 comprising flow
controlling means movably supported within an end por-
tion of the conduit member adjacent the supporting
means, and means carried by the supporting means for
engaging and actuating the flow-controlling means.to let
liquid pass from the conduit through the duct of the sup-
porting means to the tube member when the member and
the supporting means are clamped together.

4. In spinning apparatus, a spinneret, a conduit mem-
ber, movable means for supporting the spinneret hav-
ing a seating surface adapted to engage a continuous
surface of the conduit surrounding its passageway, ithe
supporting means having a passageway extending there-
through from the inner surface of the spinneret into’ con-
nection with a supply of filament-forming liquid, said
supporting means also having duct means extending from
an area immediately adjacent to, and surrounding, the
spinneret to an area within said seating surface, flow-
controlling means supported within the end portion of
the conduit member engaged by the supporting .means,
and means carried by the supporting means for engaging
and actuating ‘the flow-controlling means to let liquid
through ‘the conduit and the duct means as ‘the seating
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surface moves into engagement with said continuous
surface of the conduit.

5. Apparatus as defined in claim 4 comprising means
for clamping the supporting means and the conduit
together.

6. Apparatus as defined in claim 4 wherein the flow-
controlling means comprises a lift valve, and the actuat-
ing means comprises a surface of the supporting means
surrounded by the seating surface.

7. Apparatus as defined in claim 4 wherein the fiow-
controlling means comprises a floating ball valve and the
actuating means comprises a projection of the supporting
means extending from an area thereof surrounded by
the seating surface.

8. In spinning apparatus, a spinneret, a tube member,
a conduit member, each member having an open end
portion and a continuous surface adjacent thereto en-
circling the passageway of the member in spaced facing
relation with respect fo a plane extending between said
end portions of the members, movable means for sup-
porting the spinneret having seating surfaces facing in
opposite directions and being spaced and arranged to be
engaged by said surfaces of the members, means for
attaching the spinneret to a surface encircled by the seat-
ing surface engaged by the tube, the support having a
passageway extending through it to the inner surface of
the spinneret, and means for adjustably supporting one
member for movement relative to the other whereby
the support may be clamped to or released from a posi-
tion between the members wherein the seating surfaces
are engaged by respective surfaces of the members, said
support having a passageway extending therethrough from
an area thereof surrounded by the seating surface for
the conduit member to an area of the support surrounded
by the seating surface for the tube member but disposed
exteriorly of the spinneret.

9. In spinning apparatus, a spinneret, -a tube member,
a conduit member each member having an open end
portion and a continuous surface adjacent thereto en-
circling the passageway of the member in spaced facing
relation with respect fo a plane extending between said
end portions of the members, means for supporting the
spinneret having seating surfaces facing in opposite direc-
tions and arranged to be engaged by said surfaces of
the members, each seating surface being complementary
to one of said surfaces of the members, duct means
extending through the support between areas surrounded
by the seating surfaces, means for attaching the spinneret
to a surface encircled by the seating surface engaged by
the tube, a passageway extending through the support
to the inner surface of the spinneret, a continuous flange
which encircles the spinneret and the adjacent seating
surface with the entire end surface of the flange being
disposed outwardly from the support beyond the face of
the spinneret, and means for supporting one of the mem-
bers for movement along a path extending toward and
away from its position of engagement with the support,
said support having another passageway extending from
the area thereof surrounded by the seating surface for
the conduit member to an area surrounded by the seat-
ing surface for the tube member and surrounding the
spinneret.

10. In spinning apparatus, a spinneret, a tube member,
a conduit member, each member having an open end
portion and a continuous surface adjacent thereto encir-
cling the passageway of the member in spaced facing
relation with respect to a plane extending between said
end portions of the members, movable means for sup-
porting the spinmeret having seating surfaces facing in
opposite directions and being spaced and arranged to
be engaged by said surfaces of the members, the sup-
porting means having duct means extending therethrough
between the surfaces surrounded by said seating surface,
means for attaching the spinneret to a surface encircled
by the seating surface engaged by said surface of the tube
member, a passageway extending through the support to
said surface to which the spinneret is attached, means
for moving one member in a direction extending toward,
and away from, the other to clamp the support in, or
to release it from, a position between the members
wherein each of the seating surfaces are engaged by one
of the oppositely-facing surfaces, flow-controlling means
movably supported within an end portion of the con-
duit member adjacent the supporting means, and means
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carried by the supporting means for engaging the flow-
controlling means thereof whereby liquid is discharged
from the conduit member through the duct means.

11. In spinning apparatus, a spinneret, a movable sup-
port for the spinneret, means for fastening the spinneret
to the support, a Dassageway extending through the sup-
port into communication with the spinneret, a flange sur-
rounding the spinneret extending outwardly from the sup-
port with all of its end surface disposed beyond the
spinneret, a continuous seating surface on said support,
duct means extending between an area enclosed by the
seating surface and an area within the flange, an open-
end conduit having a terminal surface complementary
to said seating surface, valve means disposed within the
end portion of the conduit adjacent said terminal surface,
and means carried by the support for actuating the valve
means to an open position as the seating surface and the
terminal surface are brought into complementary engag-
ing relationship.

12. In spinning apparatus, a spinneret, a movable
support for the spinneret, means for guiding the move-
ment of the support into and out of its operating posi-
tion, means for fastening the spinneret to the support,
a passageway extending through the support into com.
munication with the spinneret, a continuous flange sur-
rounding the spinneret extending outwardly from the
support with all of its end surface disposed beyond the
spinneret, a continuous seating surface on the support
facing in a direction generally opposed to that in whick
the spinneret faces, an open-end conduit having an end
surface complementary to the seating surface, means for
guiding the support into and out of engagement with
the conduit, duct means extending through the support
between ‘an area enclosed by said seating surface to an
area within the flange and having openings in said areas,
the support having a continuous seating surface disposed
with respect to the end surface of the flange inwardly to-
ward the spinneret, the second seating surface encircling
the spinneret and any opening of the duct means encircled
by the flange, a tube having an open end portion compris-
ing a continuous end surface complementary to, and
adapted to engage the seating surface within the flange,
and means for supporting the tube with its passageway
extending away from the face of the spinneret, said tube
being movable in an endwise direction relative to the sup-
porting means to guide the continuous surface thereof
into and out of engagement with its respective seating sur-
face on the support.

13. In spinning apparatus, a tube member, a conduit
member, each member having an end surface facing a
plane extending therebetween, at least one of said mem-
bers being movable in a direction generally parallel to that
in which its end surface faces, 2 spinneret, means for
supporting the spinneret having seating surfaces comple-
mentary to the end surfaces arranged and adapted for
engaging both of said end surfaces simultaneously, means
for urging said movable member in the direction in which
said end surface thereof faces, said support being dis-
posed between the members and said movable member
bearing on the support during the normal operation of
the apparatus to secure the seating surfaces in engage-
ment with the end surfaces, means for securing the spin-
neret to an area of the supporting means encircled by
the seating surface engaged by the tube member, a pas-
sageway extending through the supporting means to the
inner surface of the spinneret, a plurality of ducts dis-
posed in a circle with respect to the spinneret and a por-
tion of the passageway adjacent thereto and extending
through the supporting means between areas encircled by
the seating surfaces, a continuous flange extending around
the spinneret and the adjacent seating surface for the
tube member and extending outwardly from the support-
ing means in the direction in which the spinneret faces
with its entire end surface disposed beyond the spinneret,
and means for pivotably supporting the supporting means
for the spinneret on an axis spaced laterally from the re-
gion between said end surfaces, said axis extending trans-
versely with respect to the directions of movement for
said movable member.
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