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Filed Apr. 3, 1958, Ser. No. 726,071 
Claim. (Cl. 18-54) 

This invention relates to artificial textile yarn having 
contiguous segments of alternating colors, and more par 
ticularly to an improved method for producing such a 
yarn. 

In the production of artificial or synthetic yarns it is 
now a common practice to introduce coloring matter into 
the spinning solution so that the resultant filaments and 
yarn strands formed of the filaments have the color 
locked in as an integral part of the yarn. It is also 
known to produce artificial yarns having alternating col 
ored segments but it has heretofore not been practicable 
to produce such yarns wherein the different colors are 
sharply divided, there generally being an appreciable 
length between adjacent differently colored segments 
wherein the different colors are mixed together. 

It is an object of the present invention to provide an 
improved method for spinning space-dyed yarn. 

It is a further object of the invention to provide a 
method for spinning a space-dyed yarn wherein the Zone 
of intermixing between the separate colors is cut to a 
minimum so as to provide an apparent sharp line of 
demarcation between the different colors. 

Other and further objects, features and advantages of 
the invention will become apparent as the description of 
a preferred embodiment thereof proceeds. 

Referring now to the drawings: 
FIG. 1 is a diagrammatic view of the overall appa 

ratus, 
FIG. 2 is a sectional view of one form of conjugate 

spinneret or jet of the type employed in carrying out the 
invention, 

FIG. 3 is a diagrammatic sectional view of one form 
of apparatus for controlling the flow of the different 
colored spinning solutions, and 

FIG. 4 is a sectional view of a different form of flow 
regulating device. 
The new method of spinning a space dyed-yarn where 

in the mixing of the two colors between adjacent differ 
ently colored segments is minimized contemplates the use 
of what is known as a conjugate jet or conjugate spin 
neret, Several examples of which are illustrated in the 
patent to Kulp et al., No. 2,386,173. In such a spin 
neret the area immediately back of the face containing 
the orifices through which the spinning solution is ex 
truded to form the filaments is divided into substantially 
Separate regions, each of which is in communication with 
the orifices. In the usual method of spinning with a 
conjugate jet, spinning solutions of different compositions 
are introduced into the separate regions and extruded si 
multaneously through one or more common orifices or 
jet holes to produce filaments having a composite com 
position whereby the filaments have physical character 
istics differing from those formed of a single composition. 
In the present invention, which is of equal value in the 
Spinning of viscose, acetate, or other wet or dry spun 
Synthetic fibers, spinning solutions having different colors 
are led to the separate regions of the conjugate jet, and 
by sharply varying the pressures or rates of flow of the 
two solutions, as by increasing the pressure of one of the 
solutions while decreasing the pressure of the other, the 
Solutions are made to flow alternately through the ori 
fices of the jet. The use of a conjugate jet prevents any 
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2 
intermingling or mixing of the differently colored spin 
ning solutions right up to the very point of extrusion and 
thereby enables the production of filaments having what 
appear to be sharp lines of demarcation between the al 
ternate colors thereof. 
A preferred form of apparatus will now be described 

in part in detail and in part in general terms, since cer 
tain elements of the apparatus may take various forms. 
The overall arrangement as shown in FIG. 1 comprises 

two separate conduits 10 and leading from two sepa 
rate and differently colored supplies of spinning solution. 
Pumps 2 and 3 in the conduits operate at constant 
rates, the rates being equal or unequal depending upon 
whether equal or unequal lengths of the alternate colors 
are desired. After leaving the pumps A2 and 23, the 
spinning solutions pass through candle filters 14 and i5 
located in the conduits 10 and 11 respectively, and thence 
to a device 6, presently to be described in greater detail, 
which controls the flow or pressure of the two spinning 
Solutions. Downstream from the device 6 the conduits 
10 and it are connected to a spinning head generally in 
dicated at 7. 
The head 7 comprises a coupling member 18 into 

which the conduits are threaded, said coupling being 
provided with passages 9 and 20 communicating with 
the bores of the conduits 10 and 11 respectively. The 
spinneret or jet 2 having an orifice 22 is connected to 
the coupling 18 by means of a collar 23, a gasket 24 
being positioned between the flange of the spinneret and 
the coupling 8 to insure a tight seal. A cup-like mem 
ber 25 is positioned in the space between the spinneret 
and the coupling 8 and said cup-like member is pro 
vided with a septum or wall 26 extending transversely of 
the orifice 22. The edge of the septum is located very 
closely adjacent the face portion of the spinneret to effec 
tively divide the space back of the face into two separate 
regions, each of which is in equal communication with 
the orifice 22. With a conjugate jet such as above de 
Scribed, if spinning solutions are supplied at the same 
pressure to the separate regions of the jet, equal amounts 
of the two different spinning solutions will be extruded 
through the orifice 22. However, by sharply increasing 
the pressure on the solution in one of the regions of the 
jet while decreasing the pressure in the other region, only 
that Solution in the region of highest pressure will be 
extruded and thus by alternately simultaneously increas 
ing the pressure of one of the solutions while decreasing 
the pressure of the other, the differently colored solutions 
Will be forced alternately through the filament-forming 
orifice and since there is no opportunity for the differ 
ently colored solutions to intermingle up to the very point 
of extrusion, the filament will have a sharp line of de 
marcation between the adjacent different colors. For 
simplicity of illustration and ease of understanding, a 
Spinneret having a single orifice is shown in the drawing 
but it is to be understood that said spinneret may take 
Various forms such as some of those shown in the above 
referred to patent to Kulp et al. and that in practice the 
Spinneret will have more than a single orifice. The ori 
fices may be arranged in straight or curved rows, the im 
portant feature being that the septum or septums extend 
to a point close to the orifices to prevent intermingling of 
the differently colored spinning solutions. 

Since various means may be employed for controlling 
the pressures within the different regions of the spinneret, 
two suitable devices for accomplishing this will be briefly 
described. Referring first to FIG. 3, the conduits 10 and 
11 are intersected by a common chamber or reservoir 27 
having therein a flexible diaphragm 28 which maintains 
the two Spinning solutions separate during their passage 
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through the chamber. An operating shaft 29 is connected 
to the diaphragm and extends outwardly through suitable 
seals in opposite sides of the chamber. A spring 38 
surrounds one end of the shaft 29 and operates between 
a fixed stop 31 and a collar 32 on the shaft 29 to urge 
said shaft and the diaphragm 28 toward the left as viewed 
in the drawing. On the opposite side of chamber 27 the 
shaft 29 has secured to the end thereof a cup-shaped men 
ber 33. Slidable within a fixed guide 34 is a rod 35 hav 
ing a cam following roller 36 adapted to cooperate With 
the stepped periphery of a rotatable cam 37. The rod 35 
is provided with a collar 38 and a spring 39 is arranged 
to operate between said collar and the cup-shaped men 
ber 33. The spring 39 is of such force that when the 
follower 36 is half way between the high and low Sur 
faces of the cam 37, and the diaphragm is in its unde 
flected position, the force of the spring 39 is exactly equal 
to the force of the spring 30. When the follower is on 
the high portion of the cam, the force of the spring 39 
will overcome the spring 30 and tend to deflect the dia 
phragm 28 toward the right, and when the follower is 
on the low surface of the cam the spring 30 will tend to 
deflect the diaphragm to the left. Because of the relative 
incompressibility of liquids and the high resistances to 
flow downstream of device 16, the deflections of the dia 
phragm will be very small and the springs, in their alter 
nate positions, will act chiefly by exerting alternating 
forces, now on one side of the diaphragm and now on the 
other, which forces will be transformed into hydrostatic 
pressures by the diaphragm itself. The cam 37 may be 
operated from any suitable source of power and is rotated 
rather rapidly so as to alternate the direction of the net 
force upon the diaphragm 28 very quickly and at brief 
intervals of time. The contour of the cam is designed 
to reduce to a minimum the periods of transition during 
which there is equal pressure and equal flow in the two 
regions of the spinneret because, as previously mentioned, 
when this balanced condition exists, equal amounts of the 
two solutions will be extruded through the orifice of the 
spinneret and this would of course result in a filament 
having two colors throughout its entire length rather than 
the desired alternating colors. The chamber 27 and as 
sociated operating mechanism constitute one form of pres 
sure regulating device generally indicated at 6 in FIG. 1. 
The flow of spinning solution to the different regions 

of the spinneret may also be effectively controlled by a 
suitable valve arrangement such as illustrated diagram 
matically in FIG. 4. Since very small increments of 
volume of the differently colored spinning solutions are 
involved, it is desirable when using a valve arrangement : 
to provide conduits having very small passageways and 
such conduits are indicated in FIG. 4 at 10' and 11. It 
will be understood that the conduits 10' and 1' cor 
respond to the previously referred to conduits 10 and is 
and that the spinning solutions are supplied to these con 
duits by pumps such as the pumps i2 and 13 and they 
terminate in the conjugate jet 17. These conduits iO' and 
11' lead to and from a common valve member which 
regulates the flow through the two condits and constitutes 
another form of regulating device indicated generally at 
16 in FIG. 1. Said valve comprises a body portion 40 
and a slidable partition 4i having openings 42 and 43 
therein adapted to be alternately aligned with the passages 
in the conduits 10' and 11 respectively. The partition 4; 
is provided with a stem 44 by means of which said 
partition may be reciprocated by any suitable reciproca 
tory motion producing arrangement such, for example, as 
a cam or crank shaft. If the openings 42 and 43 are 
round and of substantially the same size as the passage 
ways of the conduits, the pulses of pressure of the two sup 
plies will be nearly sinusoidal and there will be appreciable 
periods during which both conduits are partially open. 
By making the openings 42 and 43 substantially larger 
than the passageways of the conduits, the intervals during 
which one or the other supply line is open and the other 
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closed will be of considerably longer duration than the 
intervals during which one is opening and the other clos 
ing and the effect will be to produce quite sharp lines of 
demarcation between the differently colored segments of 
the resultant filaments. 
As previously mentioned, the particular construction of 

the flow regulating device 16 is not of the essence of the 
present invention and the particular forms shown are 
intended to be merely illustrative examples of two poS 
sible forms that such device may take. 
While this invention now appears to have its greatest 

utility in connection with the spinning of yarn strands hav 
ing alternating segments of different colors and has there 
fore been so particularly described, it will be apparent that 
the uses of the invention are not so limited. Thus the 
alternating segments could be caused to have distinguish 
ing characteristics other than color, for example, the 
spinning solutions may be polymers which are the same 
color but differing either in molecular weight or co 
polymeric composition within the range of compatibility 
of the copolymers involved. Still other types of longi 
tudinally alternation of properties or characteristics will 
occur to those skilled in the art once the means for attain 
ing this purpose, provided in the present invention, is made 
known. 

Furthermore, the description of this invention set forth 
above has discussed in detail means for producing an 
alternate flow of two solutions through a conjugate jet. 
The principle of the conjugate jet, as set forth in the 
above referred to Kulp patent, is not limited to the 
spinning of two solutions but may by appropriate means 
be extended to the spinning of three, four or more. The 
production of fibers possessing three, four or more Sets 
of characteristics in longitudinal alternation, with sharp 
transition Zones, may be accomplished by means essen 
tially similar to those described in detail above with re 
spect to two solutions. The method of achieving alter 
nation of fiber characteristics in the case of three or 
more sets of characteristics is the same basic method 
described in detail with respect to two sets; the pressures 
of the several solutions are caused to vary in a coordin 
ated manner in time in such a way that one solution is, 
at any one time, under a substantially higher pressure 
than the others and flows through the jet hole at that 
time to the exclusion of the others. As in the case of 
of two solutions, the control of pressure of the indi 
vidual solutions may be accomplished by mechanical 
means which operate directly to produce an increase or 
decrease of pressure, as by the extertion of force upon 
a diaphragm, or alternatively by mechanical means which 
vary the delivery rates of the individual solutions to the 
conjugate jet assembly. 

Moreover, while the description above of means for 
producing fibers having lengthwise alternation of char 
acteristics has specified that the pressures on both spin 
ning Solutions should be varied in such a way that one 
is raised while simultaneously the other is lowered, it 
Will be apparent that the effect of alternation could be 
achieved by maintaining the pressure of one spinning 
Solution at a constant value and varying pressure of the 
second spinning solution from a value well below the 
pressure of the first to a second value well above the 
pressure of the first. In that way the solution supplied 
at constant pressure would issue from the orifice at those 
times when the pressure upon the second solution had 
its lower value, but when the pressure upon the second 
solution was raised to its higher value, that solution 
would flow through the orifice to the exclusion of the 
first. While this method would achieve the desired 
lengthwise alternation of fiber properties it would possess 
the disadvantage with respect to the method of operation 
described in detail above that the polymeric solutions 
issuing from the orifice would do so at two different levels 
of pressure so that the cross-sectional area and weight 
per unit length of the fibers produced would tend to 
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vary in accordance with the variations of spinning pres 
SC. 

It is to be understood that the scope of the invention 
is to be determined only by the following claim: 

Having thus described the invention, what is claimed is: 
The method of spinning a constant denier filament 

having alternating segments of differing characteristics 
comprising introducing two differently characterized 
spinnable filament-forming solutions to two different 
compartments of a conjugate jet which has a septum 
separating the compartments and a downwardly directed 
jet opening located directly and closely below the septum, 
alternately raising the pressure of one of the solutions to 
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6 
a particular level while simultaneously reducing the 
pressure of the other solution, and maintaining the pres 
sures of the solutions such that the sum of the two pres 
sures remain constant. 
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