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This invention is concerned with an extrusion die and 
more particularly with a controlled variable die extruder 
and a controlled variable die eXtruder system. 

In many types of extrusion, the control of the cross 
section of the extruded material is of prime importance. 
This is especially true in the production of extruded eX 
plosive cord wherein it is required that the cord shall have 
an exact weight/unit length. A problem encountered with 
the use of conventional fixed orifice dies is that various 
explosive formulations which are extruded through con 
ventional dies grow in cross sectional area after they have 
passed through the die, making Uniform cross Sections im 
possible. 

It has been determined that the final dimensions of the 
extruded explosive cord will vary depending upon (1) 
the extrusion temperature, (2) the extrusion pressure or 
rate, and (3) the physical characteristics of the explosive 
formulation being extruded. At present, for a given 
extrudable formulation and with fixed orifice dies, it is 
necessary to adjust either the extrusion temperature or 
pressure or both to obtain constant cross sectional di 
mensions. The extrusion rate is thus extremely slow and 
very impractical from a commercial standpoint. 
As to the production of explosive cord having varying 

cross sectional diameter, no workable commercial means 
is known to the prior art for producing such tapered 
cord, save the tedious process of interchanging an infinite 
number of fixed orifice dies or the use of pulsation meth 
ods and devices. 

It is, therefore, an object of the present invention to 
provide a variable orifice die. 
Another object is to provide a variable orifice die cap 

able of producing tapered extruded materials of varying 
cross sectional design. 
A further object is to provide a controlled variable die 

eXtruder system. 
A still further object is to provide means for producing 

extruded materials of desired cross sectional configura 
tion and design. 

Another object is to provide a device for the produc 
tion of extruded explosive cord of controlled, tapering 
cross section. 
Another object is to provide an apparatus for providing 

an extruded eXplosive cord of controlled cross sectional 
design and configuration. 

These and other objects are accomplished by the instant 
invention which provides a variable extruder die and a 
variable extruder die system. 

Generally, the extruder die comprises a support, twin 
cylinders rotatably mounted in rolling relationship on said 
support, at least one of said cylinders being provided with 
an orifice-defining, circumferentially extending groove of 
varying dimensions, drive means adapted to engage said 
cylinders, and means for feeding extrudable material com 
municating with said groove. 
More particularly, this invention provides an extruder 

die comprising a housing, twin cylinders rotatably 
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mounted in rolling relationship in said housing, at least 
one of said cylinders being provided with an orifice-de 
fining, circumferentially extending groove of varying di 
mensions, said cylinders being provided intermediate their 
ends with circumferentially recessed spur gearing, die 
positioning drive means engaging said spur gearing, means 
for feeding extrudable material communicating with said 
groove, and an outlet from said groove through, Said 
housing. 

It is given that the twin cylinders have spur gearing 
machined thereon and that this spur gearing be recessed. 
This, however, simply represents a preferred embodiment 
since the gearing need not be recessed and since such 
gearing might well be present near each extremity of each 
cylinder. In the latter case, at least one of each, pair of 
geared ends of the twin cylinders, as they are positioned 
in the housing, would be of greater diameter than the 
largest diameter of that cylinder having it. 
By the term “orifice-defining” is meant that the groove 

or grooves, as the case may be, in one, or both, cylinders, 
defines an opening of a desired cross section adapted to 
transform the extrudable material entering the die from 
its shapeless form to a form having a cross section con 
forming substantially to that defined by the groove or 
grooves. In the case where each cylinder is provided with 
a groove, each cylinder is positioned within the housing 
such as to permit one groove to complement the other and 
thus define the orifice. 

This invention also provides a controlled die extruder 
system comprising (A) an extruder die comprising a hous 
ing, twin cylinders rotatably mounted in rolling engage 
ment in said housing, at least one of said cylinders being 
provided with an orifice-defining circumferentially ex 
tending groove of varying dimensions, said cylinders being 
provided, intermediate their ends, with recessed, circum 
ferential spur gearing, die positioning drive means en 
gaging said spur gearing, means for feeding extrudable 
material communicating with said groove, and an outlet 
from said groove through said housing, (B) take-up means 
adapted to receive extruded material from said die, (C) 
gear means rotatably engaging said take-up means, (D) 
a camshaft engaging said gear means, said gear means 
being dapted to provide a high reduction ratio from said 
take-up means to said camshaft, (E) an orifice-controlling 
cam mounted on said camshaft, said cam being provided 
with a programed surface, (F) means for driving said 
gear and take-up means, (G) a precision regulator means 
connected to said die positioning drive means, (H) a cam 
rider pivotally connected to said regulator means, said 
rider contacting the orifice-controlling surface of said cam 
and said rider being adapted to transmit variations there 
in to said regulator means, said regulator means being 
adapted to receive said transmission and to relay said 
transmission to said die positioning means for regula 
tion of said extruder die orifice. 
The cam used herein is machined, or so constructed, 

as to define the desired predetermined cord cross section 
with respect to the extruded length thereof, whether the 
cross section be of uniform or variable dimension, and 
to reflect this change on its outermost edge or along its 
circumference. The cam is “read” by the cam-rider and 
the reading is transmitted to the precision pressure regu 
lator means. 

Tihe above-described system is adapted to the production 
of varying diameter, i.e., tapered, extruded material, the 



cross sectional diameter of which can be tapered accord 
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ing to a predetermined pattern. The above i system is 
easily modified to provide a control adapted to maintain 
the programed cross section of the extruded i material 
within given dimensional limits simply by inserting a 
dimension-sensing device in a position in the system where 
in inspection of the extruded material after it has under 
gone maximum growth is provided. Such a device would 
then transmit dimensional variations which exceed preset 
tolerances directly to a pneumatic, or to some other suit 
ably operated controller device which matches. the meas 
ured cord dimension with the desired programed dimen 
sion and makes any correction necessary. The correction 
made by the controller transmits the correction to the 
die positioning drive means to adjust the positioning of 
the die cylinders to compensate for any undesired vari-: 
ances in cross section. . . . . . . . 
The instant invention will be more readily understood 

by reference to the accompanying drawings. 
FIGURE 1 shows the variable extruder die connected 

to a pneumatic positioner. - : - . M M M * 

FIGURE, 2 is a cross sectional | cut taken along - line 
AA’ of FIGURE 1 - . - ...- - .: , : - . 

FIGURES 3, 4 and 5 show various cross sectional cuts : 
of the die depicted in FIGURE 2. - 

of variable diameter extrudable material. . . . . . . . 
FIGURE 7. shows various cross sections capable of 

- being produced by virtue of the instant invention. I 
FIGURES 8 and 9. show several of the many possible 

groove configurations which can define the die orifice. 

* 4 W 

15 to prevent the flow. of extrudable material into other 
parts of the housing 3. A cleaner follower 17 resiliently 
mounted in the housing (see FIGURE 3) is provided and 
so positioned in the housing 3, as to provide cleaning 
means for each of said grooves 14 and 15. To provide 
axial orientation of the cylinders 4 and 5 and of their 
complementary orifice-defining grooves 14 and 15, axial 
adjusting means 18 is mounted in the housing contiguous 
to the extremity of each cylinder to enable fine adjustment 

0 of the axial alignment of the grooves and to reduce the 
axial motion of both cylinders to zero. An outlet 31 in 
the housing 3 is provided to allow an exit for the ex 
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Note is made of the fact that when two grooves i are 
present, they are complementary, i.e., one is right-handed M 
and the other left-handed. FIGURE 10 shows the die cylinder bearings having 
opposed fiat segments connected by a differential adjust 
ing screw for adjusting and maintaining Zero clearance 
between said cylinders. - - 

Referring now to FIGURE 
is a cut along line AA” of FIGURE 1, metal breast plate 

1 and to FIGURE 2 which 
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4 and metal butt plate 2 are seen as defining the die block 
or housing 3, wherein two parallel holes of equal bore 
designed to contain twin cylinders 4 and 5 are machined 
so that each hole is made to breakthrough the other 
tangentially to provide no clearance between the cyl 

truded material 21. 
FIGURE 3 is a cut along line i BB” of FIGURE 2 and 

|- shows the circumferentially varying depth of the grooves 
24 and 15 together with the positioning of cleaning fol 
lowers 47 in the housing 3 and abutting the cylinder 
grooves. . . . X * * - - N 

FIGURE 4, which is a cut along line CC” of FIGURE 
2, shows the engagement of the double square rack 12 
with the spur gearing 11 of cylinders 4 and 5. -N 
- FIGURE 5, which is a cut along line EE' of FIGURE 
3, i shows. the positioning of the axial, alignment screws 

: 48 contiguous to the paired bearings 7 and 8. Each of 
-: - . 25 

FIGURE 6 depicts a system adapted for the production 
the alignment means f8 consists of a slotted eccentrically 
positioned metal head attached to a shank which fits in 

- a hole i drilled in breast- plate i 1 in a direction:vertical 
radially from the center line of the axis of the correspond 
ing die cylinder, said shank being 
by set screw 34. 9 ... X- : * . :: 
FIGURE 6 is a schematic representation of a variable 

die extruder system of this invention. The die assembly 
I in FIGURE 6 is attached to pneumatic die positioner 

held in fixed position 

13 with double square i rack drive 12 engaging the spur 
gearing 11 of the cylinders 4 and 5 (see FIGURE 2). A 
Source of material to be extruded and an extruder, are 
positioned above the die-housing 3 and said material is 

- channeled from the extruder to the die orifice by supply 
tube 29. The extruded material 24 coming from the die 
orifice is led through a dimension sensing device which 
is positioned in the system at a point beyond where 
maximum growth of the extruded material 21 has taken 
place. The extruded material 21 is then led through a 

inders 4 and 5. rotatably mounted in the housing 3. To 
be certain that the cylinders 4 and 5 cannot rub on the 
housing 3 the cylinders are provided with journal ex 
tremities 6 contained by two sets of paired sleeve bearings 
7 and 8, machined slightly learger in diameter than the 
diameter of the cylinders 4 and 5. . To insure that the 
bearings ina pair do not interfere with one another and 
that they are capable of keeping the cylinders 4 and 5 
rolling together with no clearance, flat segments, 9 , (see 
FIGURE 10) - are provided on their periphery. The paired 5 
bearings 7 and 8 are then positioned within the housing 

50 

traverse guide 32 and attached to rotating drum 22 which 
is driven by a tension motor (not shown).- The axle 28 
of the drum 22 engages reduction gear means from which 
a rotatable camshaft 24 extends. A cam 25 secured to 

- the camshaft 24 is provided with a programed surface 
on its edge which is continuously engaged by cam-rider 
27. attached to lever 33 which is pivotally mounted under 
some tension to the i precision pressure regulator. A 
power pressure regulator, or power source, is connected 
to the i precision pressure regulator and both of these 

3 so that, as between : each pair, these fiat segments i 9 . 
face each other. Each bearing is drilled and tapped 
through the fiat segment 9 with left- and right-handed : 

| 60 threads, respectively, and a differential adjusting screw 
10 with left- and i right-handed threads on either end is 
fitted into, and joins, each pair of bearings. The differ 
ential adjusting screw 10 is used to adjust the center-to 
center distance between a given pair of bearings. Thus, 
the distance between the longitudinal surfaces of cylinders 
4 and 5 may be easily adjusted to zero. Circumferentially, 

are connected by filexible connections 29 to the pneumatic 
die positioner 13. - A pneumatic controller is connected 
to the dimension sensing device through line 35 and is 

- inserted in the system between the precision pressure 
regulator: and the pneumatic die positioner. 
FIGURE 7 depicts Some of the various cross sectional 

configurations of the extruded material which are possible. 
Each is produced by the corresponding groove or comple 

- mentary grooves: machined into the twin - cylinders 4 and 

--65 
recessed spur gearing 11 is engaged by reciprocating 
double square rack drive i 2 projecting from pneumatic 
die positioner. 13. engages the spur gearing 11 on the cyl-. : 

-70 inders to maintain rotational angular orientation of the 
cylinders. 
simultaneously in opposite directions. Circumferentially 
extending grooves 14 and 15, i of varying predetermined 

: shape and dimensions, are machined in each of the cyl 
inders. I O-rings 6 are provided adjacent grooves 14 and 

Thus, cylinders 4 and 5. are adapted to rotate - 

5. Of course, many other cross sectional shapes are 
possible and those depicted are only representative. 
FIGURE 8 shows a cut away view of twin cylinders 

having unsymmetrical circumferentially extending shaping 
means 14 and 15 forming - the orifice 30. In this figure . 

* - one cylinder carries a projecting tongue which is in axial 
alignment with a groove in its oppositely paired cylinder 
to give a grooved cross section to the extrusion (see 
FIGURE 7) For a cylinder of Such a design a mating 
groove is machined in the housing formed by plates 1. 
and 2 so that the tongue of the i rotatable die forming 
cylinder does not engage the surface of the housing within 
the limits of rotation of said die forming cylinder. 
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FIGURE 9 shows a cut away view of twin cylinders, 
only one of which has provided thereon a circumferen 
tially extending groove 4. Together they define the 
Orifice 30. 
FIGURE 10 shows a pair of sleeve bearings 7, each 

having a fiat segment provided thereon and each provided 
with a threaded bore 23. Differential adjustment screw 
10 provided with right- and left-handed threads is adapted 
to be received by each member of the paired bearings to 
adjust their center-to-center distance. Hexagonally faced 
surface A9 permits access of a wrench for adjusting 
screw 9. 

In actual operation, the die assembly of FIGURE 1 may 
be a part of a system similar to that depicted in FIGURE 
6. Material to be extruded is forced by a conventional 
extruding means such as a ram type or screw type ex 
truder through the orifice defined by the complementary 
grooves 14 and 5 in twin cylinders 4 and 5, and out 
through outlet 3i in the housing 3. The double square 
rack 12 extends through the housing and engages the 
spur gearing 1 of the cylinders 4 and 3 and is driven by 
the pneumatic positioner 13 which causes the cylinders 
to rotate in clockwise, counterclockwise directions respec 
tively. The O-rings 6 positioned on either side and 
adjacent to the grooves 14 and 5 insure that material to 
be extruded is confined to a zone above the die orifice. 
The cleaning followers 17, which are optional, clear the 
respective grooves 44 and 5 when the cylinders 4 and 5 
are made to rotate by die positioner 43. Signals trans 
mitted from the precision pressure regulator to the pneu 
matic positioner 13 cause the pneumatic positioner A3 to 
move the reciprocating double square rack 32 which in 
turn causes rotation of the cylinders 4 and 5. This 
changes the dimensions of the orifice defined by orifice 
shaping rolls 4 and 5. The extruded material 21 is fed 
through a dimension sensing device which is positioned 
in the system at a point wherein maximum growth of 
the extruded material 24 has taken place. The dimension 
sensing device is preset to record the variations in the 
cross sectional diameter of the extruded material. These 
variations are transmitted to the pneumatic controller 
which matches the measured dimensions with the desired 
program dimension and makes the necessary correction in 
the signal transmitted to the pneumatic positioner 3 there 
by maintaining desired dimensions of the cord. The 
extruded material, after passing through the dimension 
sensing device, is received by a drum or mandrel 22 
which is rotated by a constant tension mechanical motor 
(not shown) which is adjustable and provides constant 
tension on the extruded material 21. As the material is 
extruded, each revolution of the mandrel or drum 22 
provides an exact measure of the extruded length. The 
drum or mandrell 22 is mounted on an axle 28 which is 
connected to a gear means, e.g., to a worm and wheel 
gear. A camshaft 24 engaging the gear mechanism has, 
mounted thereon, a circular cam 25 having a predeter 
mined set program cut into its circumference. As the 
mandrel or drum 22 rotates, the axle 28 is driven into the 
reduction gearing which has a reduction ratio such that 
a number of revolutions of the axle 28 are required to 
obtain one revolution of the camshaft 24 on which the 
circular cam 25 is mounted. The variations in the pro 
gramed circumferential surface of the cam 25 are trans 
mitted through a cam-rider 27 and lever arm 33 to a 
precision pressure regulator which adjusts the control 
pressure to the die H by transmitting signals to the pneu 
matic positioner 13 which in turn controls the position 
ing of cylinders 4 and 5 and thus the die orifice defined 
by grooves 14 and 5. 

Thus, the cross sectional dimensions of the extruded 
cord are controlled according to a predetermined pro 
gram machined into the control surface of the circular 
cam and are continuously adjusted within predetermined 
tolerances. A continuous extruded cord of substantially 
uniform cross section is produced, or optionally the ex 
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6 
truded cord has a predetermined tapered cross section, the 
taper appearing periodically in a head-to-tail, tail-to-head 
relationship as the dies are rotated by rack drive 12 from 
a first position to a second position in one direction, and 
then are reversed to the first position in conformance 
with the preset program. The dimension sensing device 
operates simultaneously to maintain tolerance limits on 
the dimensions of the tapered cord. Both the dimension 
sensing device and the pneumatic controller can be 
omitted from the system and variable diameter extruded 
material will still be produced; however, in such a situa 
tion exact control of the fluctuations in the diameter of 
the extruded material will be missing. It is understood 
that while a pneumatic controller is preferred in this 
system, other controllers well known to the art may be 
substituted and may provide suitable replacements. 
Among the many dimension sensing devices which 

could be inserted in the above-described system to pro 
vide the desired modification, three examples offering ex 
cellent results are: 

(A) A pneumatic gage device which measures diame 
ter8 or changes in diameter by the pressure drop of air 
flowing through orifices directed toward the measured 
diarineter and the gage could be defined as the dimensional 
sensing device. It would be used to continuously sense 
exact diameter as the extruded cord passed through the 
device. Variances in the cord diameter would be sensed 
as pressure variations and would be converted to a die 
correction signai transmitted to a pneumatic controller. 

(B) A pair of rollers mounted on a cantilever arm, the 
pivot of which is connected to a pneumatic position sens 
ing device, could be adapted to having the extruded cord 
pass between the rollers, i.e., engaging both rollers, as it 
proceeded to the take-up means. Variations in diameter 
would then be transmitted to a pneumatic controller which, 
in turn, would correct the die positioning drive means 
accordingly. 

(C) A television camera, using close-up lens attach 
ments, could be positioned to project a iarge image of the 
diameter of the extruded cord on a television monitor 
screen. Variations from the desired diameter would be 
sensed as “go” or “no go” signals which would, through 
a controller, adjust the variable extruder die. 

It is necessary that the left- and right-handed paired 
cylinders rotate together in an exact angular relationship 
so that the orifice defined by the grooves or groove and 
aliternate die-forming structure will maintain the desired 
cross section configuration. Thus, the parallel holes of 
the housing which contain the cylinders are equally spaced 
in the housing. For proper operation, the cylinders must 
be positioned and held to provide no clearance between 
their contacting longitudinal periphery. To accomplish 
this, the parallel holes in the die housing are machined 
so that they are each breaking through the other tan 
gentially. This is accomplished by keeping the parallel 
Center-to-center distance exactly equal to the diameter of 
the cylinder while each bore of the parallel holes is sev 
eral thousandths larger. To be certain that the cylinders 
do not rub on the housing, the sleeve bearings are ma 
chined slightly larger in diameter than the cylinders and 
slightly smaller than the diameter of the holes. Axial 
alignment of the die-forming surfaces is provided, as men 
tioned above, by axial alignment means mounted in the 
housing contiguous to the extremities of each cylinder. 
Clearance between the cylinders is controlled by the ad 
justing screw 29 inserted between each pair of sleeve 
bearings. The mating groove or other shaping surface 
machined in each of the twin cylinders extend circum 
ferentially and are of varying dimensions. Preferably, 
they extend from substantially zero dimensions at zero 
degrees rotation to maximum dimensions at about 180° 
of cylinder rotation. The depth of the circumferentially 
extending groove can vary from substantially zero to a 
depth Substantially equal to the radius of the cylinder 
containing it. This depth will be governed to some ex 
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tent by the composition of the cylinder since with a soft 
construction material in the i cylinder, strength might be 
sacrificed in providing a groove of Such depth as would 
amount to one-half of the diameter of the cylinder. 
The pneumatic positioner shown in FIGURE : 1 is pro 

düced by the Cono-flow Corporation. It is capable of 
linearly positioning any device to very precise tolerances. 
The power, source is - 100 p.s.i. air pressure and controls 
to a varying 0-15 p.s.i. air signal. The control air - ac- i 
tuates the positioning mechanism with a feed back balance 
which forces the piston to travel to exactly the position 
called for by the control. air signal. - This device rep 
resents a mechanism , which is preferred, yet it is by no 
means limiting since other suitable devices, could be Sub 
stituted for it to s provide the same function. ** 

For the proper operation of the die at normally high . 
extrusion pressures (e.g., 1000 p.s.i.), it is necessary that 

| 3. The device of claim 2 wherein each of said cylin 
ders is provided with a complementary orifice-defining 
surface, and wherein said surfaces vary from substantially 
Zero dimensions at 0°. I of cylinder rotation to maximum 
dimension at about 180° of cylinderrotation. *- 
- 4. The device of claim 3, wherein O-rings are: mounte?i 
on said cylinder - adjacents to and on either side , of, said 
orifice-defining surfaces for limiting the flow of extrusion 
materia?. - . . . ::. . . . . 

5. Thê device of claim. 4 wherein each cylinder is pro 
vided with journal extremities; wherein four sleeve bear 
ings are mounted in said housing, each of said bearings 

- being adapted to receive one of said journal extremities, 

the cylinders rotate together with essentially no clearance : 
between their cylindrical surfaces. As mentioned earlier, 
this is accomplished by machining the parailel holes in 
the die housing so that they each break through the other : 
tangentially. The sleeve type bearing with differential 
adjusting Screw keeps the cylinder properly positioned in 
the hole of the die housing. • ** : . . . . 
The precision pressure regulator and the power pres 

sure regulator: which is the power source are easily under 
stood as used herein. Conventional pressure regulators, 
or reducing i valves as used herein, are simply devices 
which take supplied air pressure (generally 100 to 125 - 
p.s.i.ga.) i and reduce - it to the desired working limits. 
The precision control pressure regulator is designed to 
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operate at the conventional pneumatic control range of 
3 to 15 p.s.i. 
tremely sensitive and accurate. The power pressure regu 
lator is designed for a wider range (20 to 100 p.s.i.), and 
is a less accurate pressure regulator which supplies the 
power cylinder air pressure to the precision pressure regu 
lator and cushions air pressure. : M 
The variable diameter die and the extruder system are 

especially adapted to the extrusion of explosive cord;: 
however, they would be operable in other than explosive 
service. For example, they might be used in extruding 
synthetic materials, i.e., nylon, etc., in the form of tapered 
filaments. A similar die which would be operated in an 
oscillating manner could vary, the diameter from a pre 
set lower limit to a preset upper limit. It would also 
.be - possible to use a piercing mandrel for producing tulb 
íngs which would have tapering features of O.D., H.D., 
with either dimension constant, or both changing. Such 
a piercing mandrel could be mechanically integrated to 
the roll adjustment or independently controlled through 
its own mechanical adjusting system. N M M 

Through this range, - the regulator - is ex 

and each of said sleeve bearings being provided with an 
axial fiat segment on its periphery; and wherein each pair 

- of sleeve bearings is positioned in said housing with said 
fiat segments facing each other, and adjusting means are 
provided to regulate the center-to-center spacing between 
Said bearing pairs. ... -: - N 

i 6. The device of claim 5 wherein axial alignment means 
are mounted on said housing, said axial alignment means 

: contacting each extremity of said cylinders to provide 
- : axial alignment of said die-forming surfaces. 

7. In an extrusion system providing : controlled : cross 
Sectional: dimensions, an extrusion die comprising a hous 
ing, twin cylinders rotatably: mounted in rolling relation 
ship in said housing, at least one of said cylinders being 
provided with - an orifice-defining, circumferentially ex 
tending groove of varying dimensions, said cylinders be 
ing provided, intermediate their ends, with - circumferen 
tially recessed i spur gearing, drive means i engaging said 
spur gearing, means for feeding extrudable material com 
municating with i said groove, and an outlet from said 

- groove through said housing. , - 
3 5 
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The invention has been described in detail in the fore 
going; however, it will be apparent to those skilled in the 
art that many variations are possible without departing 
from the scope of the invention. The intent is, therefore, 
to be limited only by the following claims. X: - - - - 

i What is claimed is: 

55 

1. An extruder die comprising a support, twin cylin- - 
ders rotatably mounted in rolling relationship in said Sup 
port, at least one of said cylinders being provided with 
anorifice-defining, circumferentially extending groove of 
varying dimensions, die positioning drive means adapted 
to engage said cylinders, and means for feeding extrudable 
material communicating with said groove. - * : *.. : : 

2. An extruder die comprising a housing, twin cylin 

"60 

ders rotatably mounted in rolling relationship in said hous 
ing, at least - one of said cylinders being provided with an 
orifice-defining, i circumferentially extending groove of 
varying dimensions, said cylinders bing provided, inter 
mediate their ends, with circumferentially recessed spur 
gearing, drive means engaging said spur gearing, means 
for feeding extrudable material communicating with said 
sing. 
groove, and an outlet from said groove through said hous 

70 

8. In an extrusion system having a preset programing 
device and an automatic die positioner, a die comprising 
a housing, twin cylinders rotatably mounted in rolling 
relationship in said housing, at least one of said cylinders 
being provided with an orifice-defining, "circumferentially 

- extending groove of varying dimensions, said cylinders be 
ing provided, intermediate their. ends, with circumferen 
tially recessed spur gearing, drive means engaging said 
spur gearing, means for feeding extrudable material com 
municating with said groove, i and an outlet from said 
groove through said housing. M 

9. A controlled variable die extruder system compris 
lig i s . . . . . . . 
(A) An extruder die comprising a housing, twin cylin 

ders rotatably mounted in rolling relationship in said 
housing, at least one of said cylinders being pro 
vided with an orifice-defining, i circumferentially ex 
tending groove of varying dimensions, i said cylinders 
being provided, intermediate their ends, with i circum 
ferentially recessed spur gearing, drive: means engag 
ing said – spur gearing, means for feeding extrudable 
material communicating with said groove, and an 
outlet from the said groove through said housing, 

(B) Take-up means : adapted to receive. extruded ma 
terial from said die, said take-up means being pro 
vided with an axle therethrough, 

(C) Gear means engaging one extremity of Said axle, 
(D) A camshaft engaging said gear means, said gear 
means being adapted to provide a high reduction 
ratio from said axle to said camshaft, 

(E) A cam mounted on said camshaft, said cam being 
provided with a programed surface, 

(F) Means for driving said gear and said take-up 
means, . . ** 

(G) A precision pressure regulator connected to said 
- die positioning drive means, 

- (H) A cam-rider connected to said regulator: means, 

75 

said rider contacting said cam surface and being 
adapted to transmit variations in said. surface to said 
regulator means, said regulator means being adapted 

* - to receive said transmissions and to relay said trans 



3,178,770 
) 

missions to said die positioning means for regulation 
of said die orifice. 

10. The system of claim 9 wherein a transmission guide 
is inserted adjacent to said take-up means to position the 
extruded material on said take-up means. 
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