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EXTRUS ON DE 

Herman W. Patterson, Overland Park, Kans. 
Application August 29, 1951, Serial No. 244,203 

(C. 18-4) 1. Claim. 
1. 

This invention relates to new and useful im 
provements in extrusion dies, having particular 
reference to a die for producing articles having 
both relatively thick and relatively thin wall sec 
tions, and is an improve:ent on the die disclosed 
in niny Copending application Serial No. 201402, 
filed December 18, 1950. 
The principal object of the present invention is 

the provision of a die for extruding articles hav 
ing relatively thick and relatively thin wall sec 
tions, particularly of rubber but also of other 
imaterials and compositions. Heretofore, when 
extruding articles of this nature, great difficulty 
has been experienced in producing articles which 
are Straight and of uniform cross-section. This 
difficulty is caused by the fact that the stock ina 
terial, being plastic and nore or less free-flowing 
as it paSSes through the die, passes through the 
relatively thick portions of the die orifice much 
more rapidly and easily, and at a lower pressure, 
than through the relatively thin portions of said 
Orifice. This results in an extruded product 
Which, due to the inequality of the thick and 
thin portions thereof, may be badly distorted or 
“Scalloped.' Particularly when working with 
rubber, the product may be so badly distorted 
as to resemble the convolutions of the human 
brain or intestines. Moreover, the rapid flow of 
the material in the thick portions of the die ori 
fice causes a deficiency of material in the thin 
Sections, resulting in thin, poorly compacted, 
perforate, and weak walls in the product. 
My previous application contemplated prin 

cipally the longitudinal grooving of the die Walls 
adjacent the thick portions of the die orifice and 
increasing the axial length of the thick portion 
Of the die Orifice whereby to impose a frictional 
brake on the flow of material through that por 
tion of the die, in order to equalize the pressure 
and flow rate in all portions of the orifice. The 
present invention contemplates principally 
changing the flow conditions at the entry to vari 
OuS portions of the die. Specifically, the flow 
paSSages leading to the thin portions of the orifice 
are taperingly reduced at a uniform rate, where 
by a minimum of friction is imposed on the ma 
terial passing therethrough, while the flow pas 
Sage to the thick portion of the orifice is re 
duced abruptly at the entry face of the die by 
means of a right angled shoulder. This shoulder 
creates an uneven, turbulent flow of material as 
it enters the die, and effectually impedes the flow 
of material through the thick portion of the die 
Orifice, with the result that the rate of flow there 
in may be equalized with that in the thin portions. 
Other objects are extreme simplicity and econ 

omy of structure, efficiency and dependability of 
Operation, adaptability for use in connection with 
dies of Substantially any size or shape. 
With these objects in view, as well as other 
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objects which will appear in the course of the 
specification, reference will be had to the draw 
ing, wherein: 

Fig. i is a front elevation of an extruding ma 
chine including a die eiibodying the present in 
vention. 

Fig. 2 is a fragmentary Section taken on line 
II-II of Fig. 1, with parts left in elevation. 

Fig. 3 is an enlarged Section taken on line 
III-III of Fig. 2, showing only the die and core 
piece. 

Fig. 4 is a fragmentary section taken on line 
IV-IV of Fig. 3. 

Fig. 5 is a fragmentary view similar to Fig. 3, 
Showing a die of slightly modified form. 

Fig. 6 is a fragmentary view similar to Fig. 3, 
Showing a Second modified form of the die. 

Fig. 7 is a fragmentary sectional view taken 
on line VII-VII of Fig. 6. 

Like reference numerals apply to similar parts 
throughout the Several views and the numeral 
2 applies generally to a fragmentary showing of 
a representative extruding machine including a 
hollow cylinder 4 in which is axially disposed 
an auger 6. Said auger may be rotated axially 
by power means, not shown, whereby stock ma 
terial introduced into the rearward portion of 
Cylinder i is advanced through said cylinder to 
Ward the forward end thereof. The forward end 
Wall 8 of the cylinder has a central aperture 
formed therein about which is disposed an out 
Wardly extending cylindrical flange 2 integral 
with Wall 8. An externally cylindrical die 4 
fits slidably in flange 2, and extends outwardly 
through an aperture 6 in a cap 8 which is in 
ternally threaded to engage external threads 
formed on flange 2. Said cap engages a shoul 
der 2 formed externally on die 4 to hold said 
die firmly in place against the outward pressure 
of the Stock material thereagainst. 
The specific formation of the die depends of 

course on the article to be produced. While it is 
intended that the present invention shall be ap 
plicable to produce any article having relatively 
thick and thin wall Sections, the representative 
die ShoWn is adapted to produce an article hav 
ing a thin-wall cylindrical portion and a longi 
tudinal heavy rib connected to the body portion 
by a radial neck. Die 4 comprises a flat circu 
lar die plate 22 and an externally cylindrical 
body member 24, Said die plate and body member 
being rigidly secured together by screws 26, al 
though it will be apparent that they could be 
formed integrally if so desired without depart 
ing from the Spirit of the invention. A circular 
hole 28 corresponding to the outer diameter of 
the body portion of the extruded article is formed 
centrally in the die plate. An orifice 30 for pro 
ducing the rib Of the extruded article is formed 
through the die plate parallel to the axis of hole 
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28, and is connected with hole 28 by a slit 32 suit 
able for producing the neck of the extended arti 
cle. Body member 24 has a conical bore 34 formed 
axially therethrough, the smaller forward end of 
said bore coinciding with hole 28 in the die plate. 
A passageway 36 is formed through said body 
member parallel to the axis thereof and coincid 
ing with die plate aperture 3). Said paSSageWay 
is larger in all transverse directions than aperture 
30, whereby the inner face of the die plate forms 
a shoulder 38 about said aperture, as shown in 
Figs. 1, 3, and 4. The walls of the die plate en 
Compassing aperture 30 thereof have a plurality of 
closely spaced parallel grooves 40 formed therein, 
said grooves being parallel to the axis of the die 
and extending entirely through the die plate. 
A cylindrical core piece 42 is disposed axially 

Within the die member 4, being of Smaller di 
ameter than hole-28 of the die plate, whereby to 
form a thin annular space 44 therebetween, said 
annular space constituting the orifice for pro 
ducing the cylindrical body portion of the fin 
ished product. Core piece 42 extends axially 
into cylinder 4, and is threaded at its inner end 
into a block 45 disposed centrally within said 
cylinder. Said block is stipported by a spider con 
prising four rods 68 which are threaded at their 
inner ends into the block and which extend ra 
dially outwardly therefrom through the wall of 
cylinder 4, being threaded at their outer ends 
to receive nuts 50, whereby the core piece may 
be positively and accurately positioned within the 
die. One of rods 48 has an axial bore 52 formed 
therethrough, said bore communicating by means 
of a passage 54 formed in block 46 with a bore 
56 formed axially through core piece 42 and open 
ing at the outer end thereof. Passageway 52, 54, 
56 provides a means whereby the internal Surface 
of the finished product may be sprayed with 
powder Or the like as it leaves the die, in Order 
to facilitate the subsequent positioning of the 
product over drying and curing forms and the 
like. 
As the stock material is forced through the 

die by auger 6, that portion thereof which even 
tually will pass through the thin annular por 
tion 44 of the die Orifice passes through the 
smooth conical portion of the die body 24, where 
by the area, thereof, is gradually and uniformly 
reduced to the final die dimensions, with a mini 
mum of friction. On the other hand, that por 
tion of the material which eventually will pass 
through die orifice 30 passes through passage 
way 36 of the die body, and the area, thereof is 
suddenly and sharply reduced by shoulder. 38. 
This Sudden, reduction of area creates, a degree 
of internal friction and turbulence in the material 
as it enters die orifice 30. By varying the width 
and extent of shoulder 38 experimentally, a con 
dition may be reached wherein the flow pressure 
and extruding speed will be substantially equal 
ized in all portions of the die orifice, and the ex 
truded product Will be straight, free from dis 
tortions, and of uniform texture. The grooves 
49 in the die orifice 30 also tend to impede the 
material flow through said orifice, since they Sub 
stantially increase the peripheral surface area, 
of Said orifice without Substantially increasing 
the cross-sectional area, thereof, and hence in 
crease the frictional drag on the material pass 
ing therethrough. This frictional drag may of 
course be altered by changing the number, size, 
and disposition of the grooves. While under some 
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circumstances said grooves might alone provide 
all the necessary drag, their chief purpose in the 
present invention is to supplement the flow re 
striction provided by shoulder 38, and to provide 
a convenient method for changing the total fric 
tional drag. 
The modification shown in Fig. 5 differS from 

that shown in Figs. 3 and 4 only in that pas 
sageway 58, which corresponds to passageway 36 
in Fig. 3 is shaped to conform to the shape of 
die plate orifice 30, each portion of the wall there 
of being parallel to the adjacent portion of the 
wall of orifice 30. This provides that shoulder 
38. is of substantially uniform width around ori 

5 fice 30. Particularly when conditions call for a 
rather narrow shoulder, this arrangement has 
been found to produce a more uniform flow rate 
over the area of orifice. 30. 
The modification shown in Figs. 6 and 7 dif 

fel's from that shown in FigS. 3 and 4 in that the 
wall of die body 24 encompassing passageway 60, 
which corresponds to passageway 36, in FigS. 3 
and 4, is provided with a plurality of closely 
spaced grooves 62 extending the full length of 
said passageway parallel to the axis of the die, in 
the same manner in which orifice 30 of the die 
plate is grooved. This arrangement provides a 
still greater frictional drag on the material en 
tering the thick portion of the die orifice, and 
has been found useful when for example, extrud 
ing a composition of relatively high fluidity. 
While I have shown and described specific em 

bodiments of my invention it is apparent that 
minor changes of structure and operation could 
be made Without departing from the Scope and 
spirit of the invention as defined in the appended 
claim. 
What I claim as new and desire to protect by 

Letters. Patent is: 
A die for extruding an article having a rel 

atively thick and a relatively thin Wall Section, 
said die comprising a die plate of uniform thick 
ness having an orifice formed therethrough con 
forming to the shape of the article to be ex 
truded, the Walls of said die plate encompassing 
said orifice being parallel to the axis of the die, 
and a body portion rigidly attached to said die 
plate and having a passageWay formed there 
through communicating with the orifice of said 
die plate, said passageway being taperingly re 
duced toward said die plate, the peripheral edge 
of said passageway adjacent said die plate coin 
ciding with the edges of those portions of said 
die orifice adapted to produce said thin wall sec 
tion, but being spaced transversely outwardly 
from the edges of that portion of the die, orifice 
adapted to produce said thick wall section, where 
by - a shoulder is formed about the last named 
portion of the die. Orifice, the die plate walls ad 
jacent said thick wall-section having a plurality 
of grooves found therein parallel to the axis of 
the die. 
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