
May 23, 1967 L. V. CANCIO ETA 3,320,633 
APPARATUS FOR FORMING TWO COMPONENT YARNS 

Filed Aug. 25, 1965 

23 NN & N ::::: -2a-Nvyya SSSSSS N 
2% 2: 22-so É% I2 222 % 23% 

  

  

  

  

  

  



United States Patent Office 3,320,633 
Patented May 23, 1967 

3,320,633 
APPARATUS FOR FORMING TWO COMPONENT 

YARNS 
Leopoldo Vicente Cancio and Robert Douglas Soutter, 

both of Chattanooga, Tenn., assignors to E. I. du Pont 
de Nemours and Copany, Wilmington, Del, a corpo 
ration of Delaware 

Filed Aug. 25, 1965, Ser. No. 482,452 
3 Claims. (CI. 8-8) 

This invention relates to improved synthetic textile 
filaments and yarns and more particularly to an improved 
spinneret assembly for producing composite filaments. 

Filaments consisting of two or more components are 
known in the art. Such filaments are produced by ex 
truding the different components from the spinneret in 
side-by-side relationship or in an eccentrically disposed 
sheath-core arrangement. The components are usually 
so selected that they have different shrinkage characteris 
tics when the filament is heated in the relaxed state with 
the result that a crimped fiber can be produced. 
Another approach is described in Tanner, U.S. Patent 

3,117,906, where side-by-side filaments are spun together, 
woven into a fabric, and then when the fabric is scoured 
the components split apart to give fine-denier elements. 
This produces an improved fabric which is closely similar 
and nearly identical to silk in properties and aesthetic 
qualities while having the usual functional characteristics 
associated with a synthetic polymer fabric. 
Tanner illustrates a spinneret assembly used to produce 

side-by-side filaments. Difficulties are encountered in 
using this assembly and other similar packs in that there 
is no clear interface; i.e., one polymer flows around and 
forms a discontinuous partial sheath. This leads to proc 
essing difficulties in that this tends to shed small fragments 
or slivers of the fiber, which are known as deposits, down 
stream of the spinneret. These deposits tend to cling to 
processing equipment, e.g., yarn guides, jets, traverse 
mechanism, etc., ultimately causing breakdown of the 
yarn line. Such deposits do not form when there is a 
generally planar interface between the two polymers. 
When it is desired that the elements split apart, the 

partial sheathing prevents proper splitting during the scour 
ing step and the desired aesthetic characteristics of the 
fabric are not developed. It is essential that there be a 
generally planar interface between the side-by-side ele 
ments when it is desired that they split apart during later 
processing steps. 
Another difficulty encountered with the spinneret as 

sembly described in Tanner is that it requires very pre 
cisely angled holes so that the intersection of the two 
polymers is identical in all of the filaments issuing from 
a single spinneret assembly. It is well known that it is 
much simpler to drill holes straight through a piece of 
metal than to intersect two holes blindly in the central 
portion of a piece of metal. 

Accordingly, the major object of this invention is an 
improved spinneret assembly which will produce side-by 
side elements within a filament where there is a gener 
ally planar interface between the two polymers. Another 
object is a spinneret assembly which is relatively simple 
and less costly to make. 
These and other objects are accomplished by the spin 

neret assembly of this invention which includes a spin 
neret plate with one or more nozzles, each nozzle having 
an orifice on the downstream face of the spinneret plate 
and a large entrance hole in the back or upstream face of 
the Spinneret plate, a meter plate juxtaposed to the back of 
the spinneret plate, a plurality of expansion chambers posi 
tioned above each entrance hole, the expansion chambers 
located in the downstream face of the meter plate adjacent 
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2 
the spinneret plate, sources of supply located upstream 
of said expansion chambers, and a metering hole connect 
ing each expansion chamber to a source of supply. 

In the accompanying drawings: 
FIGURE 1 is a cross-sectional view of a composite fila 

ment illustrating the undesirable partial sheathing of 
one polymer around another; 
FIGURE 2 is a cross-sectional view of a composite 

filament having the desired, generally planar interface; 
and 
FIGURE 3 is a cross section of the spinneret assembly 

of the present invention. 
As illustrated in FIGURE 3, a spinneret plate 12 and 

a meter plate 14 are attached to a sandholder 16 by bolt 
18, thus forming the spinneret assembly 10. Frequently, 
it is desirable to align these plates with locating pins, not 
illustrated. No gaskets are used since sealing is accom 
plished by the use of lapped faces on all mating surfaces. 
In the spinneret plate 12 there are a number of spinning 
nozzles. 20; two are illustrated. Each spinneret nozzle 
has an orifice 22 at the downstream face of the spinneret 
plate and a large diameter entrance hole 24 at the up 
stream face of the spinneret plate. Directly above each 
entrance hole 24 are two expansion chambers 26 and 27, 
since the spinneret assembly illustrated is for spinning 
two-component side-by-side filaments. If more than two 
polymers or two segments are desired, additional expan 
sion chambers would be used. These expansion chambers 
26 and 27 are in the downstream face of meter plate 14. 
A metering hole 28 connects expansion chamber 26 with 
a source of polymer supply. Similarly, metering hole 
29 connects expansion chamber 27 with a second source 
of supply. Supply chamber 30 is an annular cavity in 
the upstream face of meter plate 14. Supply chamber 
32 is a similar but smaller annular cavity concentric with 
supply chamber 30. The details of construction of the 
supply chambers are not pertinent to this invention and 
can be the annular cavities described or just a number 
of circular holes. 

In the sandholder 16 there is a central circular cavity 
34. Surrounding it is an annular cavity 36. Directly 
below annular cavity 36, groove 38 is cut into the face 
of the sandholder 16. A plurality of holes similar to 
hole 40 connect annular cavity 36 with grove 38. Simi 
larly, a plurality of holes similar to holes 42 and 43 con 
nect the central cavity 34 with annular groove 44. 

If it, of course, recognized that it is possible to eliminate 
either the supply chambers 30 and 32 or the grooves 38 
and 4 in certain designs. Another variation is to elimi 
nate all the supply chambers and grooves (30, 32, 38 and 
44) and have holes 40 feed directly to metering holes 28 
and holes 42 and 43 feed directly to metering holes 29. 
The means for supply polymer is described next. 

In operation, polymer F is supplied to the central cavity 
34. Normally, filtration means such as sand or screens, 
or a combination of the two are inserted in the central 
cavity 34. Polymer F leaves the central cavity 34 from 
the bottom through a plurality of holes 42 and 43 which 
feed the annular groove 44. Annular groove 44 is in 
matched relationship with the supply chamber 32. Poly 
mer F is then metered to each individual position or spin 
ing nozzle by a metering hole 29. Since a certain amount 
of polymer is supplied by a positive displacement pump, 
polymer is forced through the small diameter metering 
hole 29 in the form of a high velocity jet. When this 
jet reaches the expansion chamber 27, which has a rela 
tively large diameter, the velocity of the polymer is re 
duced and the polymer now moves at a low rate of speed 
from the expansion chamber into the entrance hole 24. 

In a similar manner, polymer S is supplied to annular 
cavity 36, through holes 40 into annular cavity 38 and 
Supply chamber 30, then through metering hole 28 into 
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another expansion chamber 26. In this manner, polymer 
S is fed into the entrance hole 24 as a slow-moving stream. 
Thus the two polymers F and S are brought together as 
slow-moving streams in a side-by-side relationship. Since 
they are slow-moving, this greatly reduces the tendency 
for mixing, particularly in the high viscosity polymers 
used to form synthetic filaments. The two side-by-side 
polymer streams are then brought to an increasing veolc 
ity by the shape of the bottom of the spinneret nozzle and 
issue from the orifice 22 in the form of a high velocity jet. 
However, at this point there is no tendency for the poly 
mers to intermix since they already have assumed the 
desired side-by-side relationship. 

In the pack illustrated in schematic form by Tanner, 
it has been found necessary to use a metering restriction 
for each polymer stream. The place that seems logical 
to do this, both from a manufacturing viewpoint and a 
polymer flow viewpoint, is to meter just before the poly 
mers join together. Unfortunately, this generates two 
high velocity jets which impinge upon one another and 
cause interreaction and does not give a generally planar 
interface between the two polymers. It is found that par 
tial sheathing results. A typical non-round cross section 
is shown in FIGURE 1 where elements of polymer F par 
tially encircle polymer S. The same phenomena occurs 
with round filaments. Difficulties are encountered in 
processing these filaments after they are spun. In addi 
tion, poor fabric aesthetics are achieved due to the failure 
to obtain the desired splitting between the two elements. 

- FIGURE 2 shows the filament cross section obtained 
with the spinneret assembly of this invention. There is 
a generally planar interface between polymer F and 
polymer S. No deposits are formed during the processing 
of these filaments and the desired fabric aesthetics are 
obtained, 
While the specific spinneret assembly 10 described is 

for two-component side-by-side filaments, it is obvious 
that there could be more than two components or two 
polymers used. The number of and placement of the 
metering holes and the expansion chambers would have 
to be revised accordingly. Further, the pack illustrated 
provides for a circular pattern of the spinning nozzles 20 
on the face of the spinneret plate 12, and the various 
holes and cavities in the meter plate 14 and spinneret plate 
12 and sandholder 16 are located accordingly. It is pos 
sible to use the same basic concept with a spinneret which 
has the spinning nozzles aligned in rows. In such a design 
the cavities in the sandholder and the various distribution 
channels would have to be revised to supply polymer to 
the metering holes at the proper locations. However, no 
matter which pattern is used, circular or rows, the es 
sential requirement of this invention is that a metering 
hole be followed by an expansion chamber so that 
metered polymers, when joined together, are moving at 
a relatively slow velocity to prevent any partial sheath 
ing or encircling of one polymer around another. 
While the supply and distribution channels and cavities 

are illustrated in the sandholder and the meter plate, 
it may be desirable to use a separate distribution plate 
between the sandholder and the meter plate. 

It is to be understood that the foregoing description is 
by way of example only and that various modifications 
and changes may be made without departing from the 
spirit of the invention and the scope of the following 
claims. 
What is claimed is: 
1. A spinneret assembly for producing composite fila 

ments from two or more polymers comprising: a spin 
neret plate having a downstream face and an upstream 
face, said spinneret plate having one or more nozzles lo 
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4. 
cated therein, each of said nozzles having an orifice at 
the downstream face of said spinneret plate and a large 
entrance hole at the upstream face of said spinneret plate; 
a meter plate having a downstream face and an upstream 
face, the downstream face of said meter plate being jux 
taposed to the upstream face of said spinneret plate; a 
plurality of expansion chambers located in the down 
stream face of said meter plate, two or more of said ex 
pansion chambers being positioned above and opening 
directly into each of said entrance holes; a plurality of 
supply sources located upstream of said expansion cham 
bers; a metering jet connecting each expansion chamber 
to a supply source; and means for supplying polymer to 
each of said supply sources. 

2. A spinneret assembly for producing composite fila 
ments from two or more polymers comprising: a spinneret 
plate having a downstream face and an upstream face, 
said spinneret plate having one or more nozzles located 
therein, each of said nozzles having an orifice at the down 
stream face of said spinneret plate and a large entrance 
hole at the upstream face of said spinneret plate; a meter 
plate having a downstream face and an upstream face, 
the downstream face of said meter plate being juxtaposed 
to the upstream face of said spinneret plate; a plurality 
of expansion chambers located in the downstream face of 
said meter plate, two or more of said expansion cham 
bers being positioned above and opening directly into 
each of said entrance holes; a plurality of supply cham 
bers located in the upstream face of said meter plate; 
a metering jet connecting each expansion chamber to a 
supply chamber; and means for supplying polymer to 
each of said supply chambers. 

3. A spinneret assembly for producing composite fila 
ments from two or more polymers comprising: a spin 
neret plate having a downstream face and an upstream 
face, said spinneret plate having one or more nozzles lo 
cated therein, each of said nozzles having an orifice at the 
downstream face of said spinneret plate and a large en 
trance hole at the upstream face of said spinneret plate; 
a meter plate having a downstream face and an upstream 
face, the downstream face of said meter plate being juxta 
posed to the upstream face of said spinneret plate; a plu 
rality of expansion chambers located in the downstream 
face of said meter plate, two or more of said expansion 
chambers being positioned above and opening directly 
into each of said entrance holes; a sandholder having a 
downstream face and an upstream face, the downstream 
face of said sandholder being juxtaposed to the upstream 
face of said meter plate; a plurality of supply chambers 
located in the downstream face of said sandholder; a 
metering jet connecting each expansion chamber to a 
supply chamber; and means for supplying polymer to 
each of said supply chambers. 
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