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[57] ABSTRACT 

Apparatus for adjusting the flow of at least two ex 
trudable ?uids to a coextrusion nozzle comprising a 
generally cylindrical conduit having a discharge end 
and a distal end, feed means for each ?uid communi 
cating with the interior of this conduit, and at least 
one substantially planar partition rotatably mounted in 
this conduit in the distal end thereof, the plane of 
these partitions being parallel with the axis of the con 
duit and the edges of the partition each terminating 
near the inside wall of the conduit. A process for pro~ 
ducing composite ?lms which may later be either mo 
noaxially or biaxially drawn by coextruding a plastic 
film having a central area with two borderstrips having 
different compositions attached to each side of the 
running length of the central area. The ?lms comprise 
a central area having at least two layers and a border 
strip having a composition different from the central 
area and attached to each running edge of the central 
area. 

6 Claims, 19 Drawing Figures 
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ADJUSTABLE FLAT SPINNERET FOR THE 
COEXTRUSION OF FLAT FILMS COMPRISING A 

PLURALITY OF COMPONENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an improved apparatus for 

regulating the feed to a coextrusion nozzle and further 
relates to an improved process for coextruding thin 
plastic ?lms which are to be monoaxially or biaxially 
orientated and a product produced thereby. More par 
ticularly, this invention relates to an apparatus for use 
with a coextrusion nozzle which adjusts the orientation 
of the extrudable fluids so that the same may be so ex 

truded into any desired con?guration including a lami~ 
nated relationship and a side-by-side relationship or 
combination thereof. 

2. Brief Description of the Prior Art 
The coextrusion of a series of plastic materials into 

a laminated or layered plastic film is well known with 
representative apparatus being disclosed in the follow 
ing U.S. Pat. Nos. 3,397,428, 3,308,222, 3,321,804, 
3,494,993, 3,487,505 3,556,265, 3,480,998, 
2,901,770, 3,223,761 and 3,464,087. . 
More particularly a recent ?at end' feed coextrusion 

nozzle as disclosed in US. Pat. No. 3,476,627 has pro 
vided a simple and economicalnozizle or spinneret for 
producing ?at, two-component plastic films. However, 
due to the con?guration of the nozzle as disclosed in 
this patent, it has become immediately apparent that 
the regulation of the angle at which the 'two polymers 
join forming the layered coextruded plastic film re 
quires considerable adjustment in order to produce a 
coextruded flat film having an even cross»section. 
Also it is often desirable to produce oriented thermo 

plastic films and it is a common expedient to include a 
selvagelike material on each end of the coextruded 
product so as to form a surface for the orientation grip 
pers. This material is wasted material since it must be 
cut off and discarded subsequent to orientation. It has 
been proposed to reuse such material, however, the 
continued extrusion of these materials degrades the en 
tire product since according to prior art processes the 
residue or selvage is mixed with the film forming mate 
rial which is to form the entire coextruded sheet. An 
example of this type of process and product produced 
thereby is in US. Pat. Nos. 3,398,43l and 3,448,l83. 

In each of the two above-noted processes, the selvage 
material which is to be cut off and re-utilized is one of 
the two components of the laminated thermoplastic 
?lm. Since the constant re-working of these selvage 
materials tends to degrade the same, this lowers the 
quality of the laminated extruded product since the sel 
vage material which is cut off and recycled even if the 
same does not contain any additional mixed polymer, 
tends to be of a lower overall quality than the polymer 

initially extruded.v ‘ _ g g g 

In addition to US. Pat. No. 3,476,627, the apparatus 
as disclosed in US. Pat. No. 3,528,130 is useful for 
making laminated ?at extruded films. Basically, this ap 
paratus comprises means to mix three separate polymer 
streams so that upon extrusion from a sheeting or ?lm 
die, the product will have a uniform thickness and 
cross-section. Although this patent allows for a small 
amount of manipulation of the orientation of the vari 
ous extruding ori?ces, the entire apparatus must be 
completely stopped before such adjustments can be 
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2 
made, thereby necessitating extended shut-downs in 
the equipment. 

BRIEF DESCRIPTION OF THE INVENTION 

It is within the above environment and background 
that the apparatus, method for using the same and 
product produced therefrom of the present invention 
have been developed. Brie?y, the apparatus of the 
present invention comprises apparatus for adjusting the 
?ow of at least two ?uids to a coextrusion nozzle com 
prising a generally cylindrical conduit having a dis 
charge end and a distal end, feed means for each ?uid 
communicating with the interior of this conduit, and at 
least one substantially planar partition rotatably 
mounted in this conduit in the distal end thereof, the 
plane of each partition being parallel with the axis of 
the conduit and the edges of each partition terminating 
near the inside wall of the conduit. 
The process of the present invention comprises a pro 

cess for producing a multi-component film which may 
be later monoaxially or biaxially drawn with a mini 
mum of waste by extruding a plastic ?lm having a cen 

‘ tral area having two borderstrips with different compo 
sitions attached to each side of the running length of 
the central area, and later drawing or orienting the film 
and removing the edge portions from the finally drawn 
product. I 

The product of the present invention comprises a ?at 
composite thermoplastic film having a central area with 
at least two layers and two borderstrips attached one on 
each side of the running length of the central area, the 
borderstrips having a different composition than the 
central area. 

OBJECTS AND ADVANTAGES 

It is therefore a primary object of the present inven 
tion to provide a method and apparatus for quickly and 
efficiently manufacturing laminated coextruded ther 
moplastic films having a substantially uniform cross 
section. ~ 

It is a further object of the present invention to pro— 
vide an apparatus wherein the angle of the thermoplas 
tic melt may be readily and easily varied so as to obtain 
a ?nal coextruded product having an even cross 
section. 

It is a still further object of the present invention to 
provide a method for producing a coextruded lami 
nated thermoplastic film which may be monoaxially or 
biaxially drawn with a minimum of waste and product 
degradation. 

It is still a further object of the present invention to 
provide a method for easily producing multi 
component thermoplastic ?lms wherein the relation 
ship of the various components may be easily changed 
and varied to obtain a desired cross-sectional con?gu 
ration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Still further objects and advantages of the apparatus, 
method and product of the present invention will be 
come more apparent from the attached drawings and 
the following more detailed description thereof, 
wherein: 
FIG. I is a diagrammatic side view of the apparatus 

‘of the present invention mounted for use in conjunc 
tion with an end feed, ?at spinneret; 
FIG. 2 is a view taken along line 2—-2 in FIG. ll; 
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FIG. 3 is a view taken along line 3—3 in FIG. 1; 
FIG. 4 is a diagrammatic side view of a further em 

bodiment of the apparatus of the present invention; 
FIG. 5 is a view along line 5—5 in FIG. 4; 
FIG. 6 is a diagrammatic side view of a still further 

embodiment of the apparatus of the present invention; 
FIG. 7 is a view taken along line 7—7 in FIG. 6; 
FIG. 8 is a diagrammatic side view twisted 90° on the 

line X—X for clarity of a still further embodiment of 
the apparatus of the present invention; 
FIG. 9 is a view taken along line 9~9 in FIG. 8; 
FIG. 10 is a view along line l0—l0 in FIG. 8; 
FIG. 11 is a view along line 11—11 in FIG. 8; 
FIG. 12 is a cross-sectional representation of a bi 

component thermoplastic ?lm produced utilizing the 
apparatus of the present invention; 
FIGS. 13 and 14 are cross-sectional views similar to 

FIG. 12 wherein the apparatus of the present invention 
has not been properly adjusted; 
FIG. 15 is a cross-sectional view of the three 

component ?lm produced utilizing the apparatus of the 
present invention; 
FIGS. 16 through 19 are cross-sectional views of 

?lms produced in accordance with the present inven 
tion. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to FIGS. 1, 2 and 3, the apparatus of the 
present invention is shown in combination with an end 
feed ?at spinneret 1 having a thin ?at nozzle 2 for the 
extrusion of a flat laminated ?lm. The control appara 
tus of the present invention is mounted at the end of 
generally cylindrical conduit 3 by any conventional 
connecting means 4. 

Basically, the flow control apparatus of the present 
invention comprises a thin blade 5 which is mounted 
within the cylindrical conduit 6. Blade 5 is attached at 
its upper end to adjusting means 7 rotatably mounted 
in groove 8. The seal between adjusting means 7 and 
groove 8 is such that adjusting means 7 can be posi 
tioned as necessary yet prevents any leakage of poly 
mer melt between groove 8 and adjusting means 7. On 
either side of cylinder 6 are product feed conduits 9 
and 10 through which separate melts of thermoplastic 
materials are fed for extrusion through extrusion nozzle 
2. Feed conduits 9 and 10 are each individually con 
nected to conventional flow controlling means for reg 
ulating the ?ow of each polymer melt relative to the 
other. 
Due to the asymmetrical shape of extrusion nozzle 2 

with respect to the con?guration of conduit 3, in order 
to obtain an even flow of both layers of thermoplastic 
material through nozzle 2, blade 5 must be adjusted so 
that it makes an angle theta with the line extending 
through the center of nozzle 2. This angle theta cannot 
be predicted and must be determined by trial and error 
since if the angle is not properly set, a ?lm having the 
structure as shown in FIGS. 13 and 14 will be pro 
duced. The angle theta, such angle depending upon a 
number of factors including the exact shape of the ex 
trusion nozzle 2, the relative viscosities of the thermo 
plastic melts and ?ow data of the melts which is depen 
dent upon composition, temperature and pressure, can 
only be determined while the apparatus is on stream 
and is operating at steady state. Furthermore, if operat 
ing conditions change, the angle can be adjusted ac 
cordingly so as to compensate for the changes in feed 
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4 
conditions and thus maintain an even ?ow of thermo 
plastic melts across the nozzle 2 ‘to obtain a product 
having a cross-section as shown in FIG. 12. 

FIG. 2 shows the measurement of angle theta and di 
agrammatically shows the con?guration of the thermo 
plastic melt passing through conduit 3 immediately be 
fore entering extrusion nozzle 2. FIG. 3 shows the posi 
tioning of blade 5 within conduit 6 between feed con 
duits 9 and 10. Furthermore, dotted lines 5' and 5” 
show the approximate maximum angle to which blade 
5 can be adjusted. Furthermore, as shown, blade 5 ex 
tends substantially across conduit 6 with the clearance 
at each end being approximately 0.01 to 0.5 millime 
ters. This clearance is not critical as such, except that 
the clearance must be suf?ciently close so as to prevent 
the melts from flowing around the edges of blade 5 and 
causing local areas of turbulence and non-laminar ?ow 
and yet the blade 5 must be sufficiently spaced from the 
wall so as to prevent any possible friction which might 
foul the equipment. 

Furthermore, the extension of blade 5 down conduit 
6 and its extension into conduit 3 is not particularly 
critical except that the length should be sufficient so as 
to insure suf?ciently laminar ?ow of the two polymer 
melts as they combine at the end of blade 5. Blade 5 
may be constructed from any sufficiently rigid material 
which is suf?ciently smooth so as not to disrupt the 
laminar ?ow of the polymer melts ?owing through con 
duits 6 and 3. 

Referring to FIG. 4 which shows a second embodi 
ment of the apparatus of the present invention wherein 
three separate polymers may be fed to the extrusion 
nozzle, the flow adjusting apparatus of the present in 
vention is mounted on an extrusion nozzle feed conduit 
3, such conduit being substantially similar to that as 
shown in FIG. 1. Feed conduit 3 may be any type of co 
extrusion nozzle wherein laminar flow is utilized to 
transport the various polymeric materials to their re 
spective portions of the extrusion nozzle. The flow con 
trolling apparatus is mounted on conduit 3 by any suit 
able connecting means 20 such as a threaded ring 
which joins feed conduit 3 with upper conduit 21. Both 
conduits of course should have the same internal diam 
eter so as not to disrupt the laminar ?ow. Positioned 
within upper conduit 21 are two parallel blades 22 and 
23 integral with rotatable adjusting member 24. Rotat 
able adjusting member 24 is attached to conduit 21 by 
any conventional rotatable mounting means such as ex 
tension 26 of conduit 21 which ?ts within groove 25 of 
member 24 to form a sufficient seal. 
Conduit 27 is attached to the upper end of member 

24. Conduit 27 has an internal diameter equal to the 
separation between parallel blades 22 and 23 and ter 
minates at the upper end of blades 22 and 23. Further 
the axis of conduit 27 as it communicates with conduit 
21 is the same as the axis of conduit 21. The embodi 
ment as shown in FIG. 4 includes non-movable lateral 
side conduits 28 and 29 which are substantially perpen 
dicular to the axis of conduit 21. By introducing a dif 
ferent polymer melt through each of conduits 27, 28 
and 29, a three component ?lm may be produced. 

In FIG. 5 which shows a view alcn g line 5—5 the po 
sition of blades 22 and 23 can be seen with relation to 
conduits 27, 28 and 29. Again these blades extend sub 
stantially across conduit 21 so that there is a minimum 

. of clearance at the edge so that laminar flow is main 
tained throughout the apparatus. The maximum adjust 
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ment of blades 22 and 23 is as shown by blades 22' and 
23', i.e., when the blades are adjacent the openings in 
conduit 21 for conduits 28 and 29. 
Referring to FIG. 6 which shows a third embodiment 

of the apparatus of the present invention, conduit 31 is 
mounted to inlet conduit 32 of an extrusion nozzle by 
means of connecting ring 33. In this embodiment rotat 
able member 34 which is mounted on the upper end of 
conduit 31 by means of groove 35 in member 34 and 
collar 36 in conduit 31 includes two separate feed con~ 
duits 37 and 38 which are connected to separate feed 
means so as to introduce two separate polymer melts 
into conduit 31. The lower ends‘of conduits 37 and 38 
are connected to ?at surfaces 39, 40 and 41 which are 
constructed in a manner similar to the dividing surfaces 
or blades as disclosed in FIGS. 1 and 4. As shown in 
FIG. 7, these dividing surfaces 39, 40 and 41 extend 
across conduit 31 so that there is minimal seepage of 
the polymer melts around the surfaces while retaining 
enough clearance so that no friction orjamming results 
during rotation. Conduit 31 also includes two addi 
tional feed inlets 42 and 43 which are connected to 
feed means to introduce at least one additional polymer 
melt into conduit 31. As with the other embodiments, 
the feed of the polymer melts is regulated so that the 
same are maintained in laminar ?ow with the relative 
velocity of each of the polymers being easily controlled 
in combination with the angle of rotation of member 34 
with respect to the axis of the extrusion nozzle. 
FIG. 8 shows a still further embodiment of the appa 

ratus of the present invention, the apparatus having 
been turned 90° along line X—X. Basically the appara 
tus as shown in FIG. 8 comprises the apparatus as 
shown in FIG. 4 including a generally cylindrical con 
duit 50 two feed means 51 and 52 mounted in conduit 
50 and a rotatable member 53 mounted at one end of 
conduit 50, rotatable member 53 including a feed con— 
duit 54 which terminates in two rigid members 55 and 
56 mounted within conduit 50. Conduit 50 is attached 
by means of a ring attaching means 57 or any other 
suitable means to a rotatable member 58 which in 
cludes a ?ange 59 mounted in a U-shaped groove 60 at 
the top end of cylindrical conduit 61. Generally the di 
ameter of conduit 61 is roughly equivalent to the inter 
nal diameter of conduit 50 which in turn is roughly 
equivalent or equal to the diameter of inlet conduit 62 
of an extrusion nozzle. Conduit 61 is mounted on con 
duit 62 by means of a ring connection means 63 or any 
other similar means. Conduit 61 also includes two feed 
conduits 64 and 65 mounted in the sides of conduit 61 
normal to the ?ow of melt through conduit 61. The in 
ternal diameter of member 58 is also roughly equiva 
lent to the internal diameter of‘ conduit 50. However, 
at a point below ?ange 59 two of the members of the 
generally cylindrical conduit 58 are ?attened in an area 
66 of decreasing diameter which terminates in two rigid 
?anges 67 and 68 which extend entirely across conduit 
61 in a manner similar to members 55 and 56. 
FIG. 9 which is a cross-sectional view taken along 

line 9-9 shows the orientation of members 55 and 56 
in upper conduit 50 in relation to inlet conduits 51 and 
52. FIG. 10 shows the relationship of ?at members 67 
and 68 in relation to lower inlet conduits 64 and 65 in 
lower conduit 61. FIG. 11 is a cross-sectional view 
showing a cross-section of the polymer melt as it is 
moving in laminar flow through conduit 62 before in 
troduction into an extrusion nozzle. 

5 

25 

35 

45 

50 

55 

65 

6 
The process of the present invention which may ad 

vantageously use the apparatus of the present invention 
comprises coextruding a composite plastic ?lm having 
a central area and a borderstrip along each running 
edge of the central area, so that the composite ?lm may 
be monoaxially or biaxially oriented and the border 
strips subsequently removed. 
The process of the present invention produces orien 

tated plastic ?lms with a minimum of waste of valuable 
?lm forming material. It is especially useful for orient 
ing laminated or multi-component ?lms since the edge 
or selvage portions of these ?lms often cannot be recy 
cled since they may contain a number of different and 
incompatible additives and continued recycling de 
grades the product. By using the preferred process of 
the present invention, which coextrudes a low cost sel 
vage material for the orientation machine to contact, 
the selvage may be removed and discarded or recycled 
without product degradation. 
The ?lms of the present invention are those multi 

layer ?lms which have a selvage formed from an inex 
pensive ?lm forming polymer and comprise a central 
area having at least 2 layers each layer having a differ 
ent composition and a border-strip attached to the cen 
tral area along the running length of the central area, 
the borderstrip having a composition different from 
each of the layers in the central area. The preferred 
embodiment of the product of the present invention is 
where the width of the central area is large with respect 
to the border-strips. 
The borderstrips and the central areas are joined 

through coextrusion and the intersection may either be 
perpendicular with respect to the surface of the ?lms 
or at an angle of from 30° to 60° with respect to the sur 
face of the ?lms. Since the composite film is to be ori 
ented it is preferred that the intersection be an angle 
between 30° and 60° since the tendency of rupture clue 
to different stretchability is minimized. 
As the layers of the central area any conventional 

?lm-forming compound may be used, such as polyes 
ters, e.g., polyethylene terephthalate, polyolefins, e.g., 
polyethylene, polypropylene, polyvinyl chloride, poly 
vinylidene chloride, polyamides, polyvinyl butyl, etc. 
Although at least two layers in the central area have 

a different composition, such difference may only re 
sult from different additives and modi?ers. Often poly 
mers include slip additives, dyes, etc., which are added 
to produce a ?lm having a speci?c surface characteris 
tic. Such additives are often costly and also detract 
from other properties of the ?lm such as optical clarity, 
strength, etc. Accordingly, ?lms within the present in 
vention may include central areas having the same ?lm 
forming polymer, only having different modi?ers in 
each layer. 
As the borderstrip, polymers which are ?lm-forming 

but are lower in cost, are used. Often these selvage pol 
ymers are lower molecular weight polymers which do 
not have desirable ?lm-forming properties such as 
strength, etc. Accordingly, any waste or off 
speci?cation polymer which often will be discarded can 
be economically utilized as the borderstrips of the 
product of the present invention. 
FIGS. 15 to 19 show cross-sectional views of plastic 

?lms produced utilizing the apparatus of the present 
invention and the process of the present invention with 
FIGS. 16 through 19 illustrating the composite ?lms of 
the present invention. The ?lm produced in FIG. 15 
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may be produced by utilizing the apparatus as shown in 
FIG. 4 using three different polymers, one each in con 
duits 27, 28 and 29 and adjusting the angle of rotation 
of member 24 such that a laminated coextruded ?lm 
having three equal layers 90, 91 and 92 each having a 
different composition is produced. 
FIG. 16 is a cross-sectional view of a thermoplastic 

?lm produced in accordance with the present inven 
tion. This ?lm includes two selvage portions 100 and 
101 joined to an intermediate product section 102. Al 
though intermediate section 102 is shown as two super 
imposed layers 103 and 104, it may comprise either a 
single layer or a series of laminated or superimposed 
layers up to the limits of the equipment. As shown in 
FIG. 16., the line of intersection between areas 100 and 
102 and areas 101 and 102 is at an angle, such angle 
being particularly important when biaxially and mo 
noaxially oriented films are produced since the selvage 
areas 100 and 101 are usually produced from polymers 
having a lower degree of stretchability. It has been 
found that when utilizing polymers with different de 
grees of stretchability, an angle of intersection between 
the various areas of from 30° to 60° produces the best 
results with little, if any, separation between the central 
product area and the borderstrips. 
FIG. 17 shows a second embodiment of the novel 

thermoplastic films of the present invention comprising 
a selvage area 105 and 106, these selvage areas being 
joined to the central area 107, having two superim 
posed layers 108 and 109, by lines of intersection per 
pendicular to the surface. As with the embodiment as 
shown in FIG. 16, subsequent to the stretching of the 
laminated thermoplastic film 107 the selvage areas 105 
and 106 are removed and either recycled or eliminated 
since the same are produced from low cost polymers. 
FIG. 18 shows a third embodiment of the ?lms of the 

present invention wherein selvage areas 110 and 111 
are extended on each running edge of central area 112 
which includes three layers 113, 114 and 115. As in 
FIG. 16, the junction between the central area and the 
selvage area is at an angle so as to minimize the differ 
ence in stretchability between the selvage and central 
areas. When the monoaxial or biaxial orientation or 
stretching is completed both selvage areas 110 and 11 1 
are removed thus producing thermoplastic ?lm having 
a co-lamination of three layers with a minimum of 
waste of the valuable product polymers. ' 
FIG. 19 is an embodiment similar to that shown in 

FIG. 18 wherein selvage areas 116 and 117 intersect 
central area 118 with a line of intersection perpendicu 
lar to the surfaces of the film. This embodiment is to be 
utilized when the stretchability of the selvage polymers 
is similar to that of the colamination [central area and 
when it is desired to re-utilize the selvage polymer as 
often as possible since upon removal a minimum of 
product polymer is mixed with the selvage material. 
While the apparatus, method and products of the 

present invention have been illustrated by way of the 
foregoing drawings embodiments and speci?c exam 
ples, the same are to be in no way limited thereto and 
are to be construed as broadly as any and all equiva 
lents as set forth and properly de?ned in the following 
claims. . 

We claim: 
1. Apparatus for adjusting the ?ow of at least two ex 

trudable ?uids to a coextrusion nozzle comprising a 
?rst generally cylindrical conduit having a discharge 
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8 
end and a distal end, feed means for each ?uid commu 
nicating with the interior of said conduit adjacent the 
distal end of said conduit, at least two of said feed 
means each comprising a feed conduit laterally extend 
ing from said cylindrical conduit, each of said feed 
means being spaced approximately 180° from each 
other and at least one substantially planar partition ro 
tatably mounted in said cylindrical conduit in said dis 
tal end thereof, the plane of said partition being parallel 
with the axis of said cylindrical conduit and the edges 
of said partition each terminating sufficiently close to 
the inside wall of said cylindrical conduit to prevent ex 
trudable ?uid from ?owing around said edges wherein 
said discharge end of said ?rst cylindrical conduit com 
municates with the inlet end of an end feed, ?at extru 
sion nozzle. . . 

2. The apparatus of claim 1, wherein there are two 
substantially planar partitions rotatably mounted in 
said conduit said two parallel partitions de?ning a vol 
ume within said conduit and said apparatus further in 
cluding at least one additional feed means communi 
cating with said volume de?ned by said parallel parti 
tions, the axis of said at least one additional feed means 
being the same as the axis of said conduit.’ 7 

3. The apparatus of claim 1, wherein there. is one sub 
stantially planar partition. 

4. Apparatus for adjusting the ?ow of at least two ex 
trudable ?uids to a coextrusion nozzle comprising a 
?rst generally cylindrical conduit having a discharge 
end and a distal end, feed means for each ?uid commu 
nicating with the interior of said ?rst conduit adjacent 
the distal end of said ?rst conduit, at least two of said 
feed means each comprising a feed conduit laterally ex 
tending from said ?rst conduit, each of said feed means 
being spaced approximately 180° from each other, two 
substantially planar partitions rotatably mounted in 
said ?rst conduit in said distal end thereof, the plane of 
said partitions being parallel with the axis of said ?rst 
conduit and the edges of said partitions each terminat- 1 
ing suf?ciently close to the inside wall of said ?rst con 
duit to prevent extrudable ?uid from ?owing around 
said edges, said two parallel partitions de?ning a vol 
ume within said ?rst conduit, at least one additional 
feed means communicating with said volume de?ned 
by said parallel partitions, the axis of each additional 
feed means being the same as the axis of said ?rst con 
duit, saidadditional feedmeans comprising a second 
generally cylindrical conduit having'a distal end and a 
discharge end, said discharge end directly communicat 
ing with the volume between said partitions and said 
distal end, at least two extrudable fluid feed means 
communicating with the interior of said second conduit 
adjacent the distal end thereof, at least two of said ex 
trudable ?uid feed means each comprising a feed con 
duit laterally extending from said second conduit, each 
of said feed means being spaced approximately 180° 
from each other and at least one substantially planar 
partition rotatably mounted in said second conduit in 
the distal end thereof, the plane of each planar parti 
tion in said second conduit being parallel with the axis 
of said second conduit and the edges of each partition 
each terminating suf?ciently close to the inside wall of 
said second conduit to prevent extrudable ?uid from 
?owing around said edges, the axis of said first and sec 
ond conduits being the same, said discharge end of said 
?rst cylindrical conduit communicating with the inlet 
end of an end feed, ?at extrusion nozzle. 



3,909,170 
9 

5. The apparatus of claim 4, wherein there are two 
substantially planar partitions rotatably mounted in 
said second cylindrical conduit, said two parallel parti 
tions de?ning a volume within said second cylindrical 
conduit and further including at least one additional 5 
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feed means communicating with said volume de?ned 
by said parallel partitions. 

6. The apparatus of claim 4, wherein there is one sub 
stantially planar partition in said second conduit. 
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