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1 Claim.
1

This invention relates to the manufacture of
artificial filaments, and in particular, to new and
improved spinnerets for the manufacture of arti-
ficial filaments and to a process for making the
same.

In spinning artificial filaments, it is known
that the quality of the filaments is closely con-
nected with the nature, form and dimensions of
the holes in the spinneret, no matter whether
they are made by dry spinning or wet spinning.

The known and presently used spinnerets are
in the form of a cup formed from a non-corrosive
metal, or non-corrosive non-metallic material
such as glass, plastie, and the like, in the base of
which are a number of extrusion orifices of the
order to approximately 0.0015 to 0.0100 inch in
diameter, turough which the filament-forming
material is extruded. The orifice of a commonly
used type has a conical or curved funnel shape
at the top and a cylindrical shape at the bottom,
that is, adjacent the face.

The production of superior filaments requires
the maintenance of a constant cross section of
the extrusion orifices and of an extremely smooth
and highly polished flow surface of definite
configuration.

Spinnerets for making artificial filaments of
types heretofore used are often characterized by
having 2 small annular ridge or flashing of metal
around the opening on the face of the jet wall.
This flashing is extremely minute and can only
be seen with a microscope. Because of its
rouchness it forms an excellent place for the
puilding of annular rings or deposits of materials
such as sulfur, zine salts, and sodium salts in the
opening at the face of the jet. These deposits
greatly constrict the diameter of the orifice and
may ultimately close the orifice. These deposits
resuli in greatly increasing the per cent of ab-
normaily small flaments in multi-filament yarn
spun with jets of the known type described.

noreover, in jets of conventional type hereto-
fore used, the orifice adjacent the face of the
spinneret has conventionally been cylindrical in
eross section, so that any deposit in this cylindri-
cal capillary invariably resulted in the produc-
tion of small-sized filaments. This also resulted
in an increase in the back pressure developed by
the spinneret.
very difficult to clean after such deposits have
formed thereon.

It is an object of the present invention to pro-
duce a spinneret with orifices having smooth

The cylindrical orifice is also
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2
flow surfaces, with a decreased tendency to clog
after long and continued use.

Another object of this invention is to produce
a new and improved spinneret which overcomes
the disadvantages and difficulties of the presently
used spinnerets,

Other objects and advantages of the present
invention will be obvious from the description
thereof hereinafter.

wigure 1 is a side elevation in section of a
spinneret constructed in accordance with the in-
vention,

Figure 2 is a sectional view of an orifice and a
ool illustrating one step in a method of making
the spinneret extrusion orifice,

Tigure 3 is a fragmentary sectional view of the
spinneret face and a tool illustrating a second
step in forming the extrusion orifice shown in
Rigure 2,

Tigure 4 is a fragmentary view in section of
the extrusion orifice of the spinneret shown in
Figure 1, and

Figure 5 is a fragmentary view in section of
another embodiment of the extrusion orifice.

The spinneret of the invention may bhe formed
of any non-corrosive metal such as nickel, plati-
num, silver, or alloys thereof, or non-metallic
material such as plastic or glass; and the spin-
neret may be cup-shaped, conical, or plate type.
The orifice may be formed in accordance with
the invention by any suitable means, e. g., by
punching, grinding, drilling, or a compination of
these methods. The invention is not to be lim-
ited by the following detailed description of one
method of making the spinneret.

In the first step, the base of the spinneret is
operated upon by a suitable tocl to form an
opening or orifice having a conical upper part
converging in the direction of flow and a sub-
stantial cylindrical remaining part adjacent the
face of the jet. In the second step, the cylin-
drical portion of the orifice is enlarged and
shaped so that it will be diverging in the direc-
tion of flow.. The resulting orifice has the con-

s figuration shoewn in Figure 4, in which the

opening comprises two cones with their narrow
parts adjacent resulting in a constricted area in-
termediate the open ends of the orifice, e. g., re~
verting to Figure 2 the spinneret base 4 is
punched by means of a tool 8, the tool having a
cylindrical section 6a¢ and a conical section 6.
This results in a hole having the same configu~
ration, and also results in the production of a

small annular burr T around the opening on the
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face §. In the next step the burr 7 is removed
by suitable means such as grinding, cutting,
polishing and the like. In the next step shown
in Figure 3, a tool 9 having a uniform tapered
portion 9¢ is inserted from the face of the jet
into the cylindrical section i1 of the orifice, and
the tool is worked upward in this section |1 until
this section is also given a conical shape such as
the orifice portion 2 seen in Figure 4.

Since the upper section i2¢ of this orifice is al-
ready conical, the completed orifice comprises
two cone shaped sections having their narrow
ends adjacent, the constriction 13 being located
at a point intermediate the lower or outer face
5§ and inner face 5a of the spinneret wall 4. The
taper of the conical section 12 of the orifice in
Figure 4 is preferably between 1-10%. The
upper portion [2¢ may be conical in shape or
have curved sides. The constriction {2 may be

located exactly equidistant between the faces or

approximately midway therebetween. However,
it is preferable that any deviation from the equi-
distant location be below the centerline between
the faces and the term “midway” is intended to
include such deviation. The percent taper is
determined by taking the difference in the di-
ameters between the top and the bottom of the
cone and dividing this by the distance between
the top and bottom of the cone and multiplying
by 100.

The tapered surface 9 of the punch 8 presses
evenly against the entire flow surface {2 of the
lower cylindrical portion of the extrusion orifice
(see Figure 4). Due to this even pressure over
the entire flow surface no one part or section of
it can spring back. With some metals the tool §
may produce an annular ripple (3¢ on the spin-
neret face § surrounding the extrusion orifice
12 (see Figure 5). This ripple will in no way

interfere with the filament forming operation ¢

and is not conducive to the formation of annular
ring deposits.

Thus by means of the present invention there
is produced a Venturi throat spinneret which can
be used for much longer periods of time than
conventional spinnerets without danger of the
extrusion orifices becoming clogged.

By means of the present invention, there is
produced a new and improved spinnerst which
shows a decreased tendency to clog up due to
the formation of annular deposits in the extru~
sion orifices. When the spinnerets of the pres-
ent invention are compared to conventional spin-
nerets they show substantially less tendency to
clog even though the conventional spinnerets
are employed with a spinning bath and/or spin-
ning solution containing an incrustation inhibi-
tor or anti-clogging agent, while the spinnerets
of the present invention can be employed with-
out the aid of such assistants. When, however,
the spinnerets of the present invention are em-
ployed in connection with a spinning solution
and/or bath containing an anti-cloggihg agent,
the results are much superior to conventional
spinnerets.

To illustrate the superiority of the spinneret
of the present invention, it was compared with
a spinneret having a cylindrical orifice adjacent
a face in the following test: both the present
spinneret and the conventional spinneret were
placed on the same spinning machine spinning
viscose in a conventional viscose coagulating
bath, which contained no spinning assistant or
anti-clogging agent. The results were as fol-

lows:
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Al];eroentl PIc:zrcent
; N normal- ixtra
Spinneret ly Small Large
Filaments | Filaments
3 Day Run:
Venturi (present) . __._____.____._.___ 9 7
Cylindrical (conventional). .. ... ____ 22 14
7 Day Run:
Venturi (present) 9 30
Cylindrical (conventional) . _.__._____ 25 57

The above table shows that the present spin-
neret produced less than half as many abnormal-
ly small filaments and about half as many ab-
normally large filaments than the conventional
cylindrical shaped jet orifice. It appears that
the viscose solution streaming through the pres-
ent jet is able to dislodge deposits from the
orifice because the orifice diverges outwardly.
Further, it was found that the present jets are
easier to clean either by back washing or for-
ward washing because of the diverting of the
orifice adjacent each face. It is obvious that
any material which passes the constricted area
will certainly not clog or lodge at any point be-
yond this area in the present jet. Thus the
process decreases the cost of production, and
gives more uniformity to the product when
making a multi-filament yarn.

By use of the spinnerets of the present in-
vention considerable saving in the cost of pro-
duction is realized since spinneret cleaning is
facilitated.

It is to be understood that changes and varia-
tions may be made without departing from the
spirit and scope of the invention as defined in
the appended claim.

I claim:

A spinneret for forming multi-filament yarn
comprising a base member of relatively thin
metal having an outer face and an inner face
thereon, walls defining a plurality of conical
apertures tapering from the inner face toward
the outer face and terminating in a plane mid-
way between the inner and outer faces, walls
defining a plurality of concentric conical aper-
tures tapering from the outer face towards the
inner face and terminating in said plane mid-
way between the inner and outer faces and in
alignment with the first mentioned walls to form
a plurality of orifices in the base having a cir-
cular constriction in each orifice substantially
midway between the inner and outer faces, said
walls having smooth uninterrupted surfaces and
the difference between the diameter of the con-
striction and the diameter of the conical aper-
ture in the outer face divided by the distance
between the constriction and the outer face not
exceeding 0.10.
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