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26 Claims. 

My invention relates to a mill and more par 
ticularly to a pellet mill of the extrusion type, 
adapted to compress and force moldable materials 
through a perforated die and to sever the Strings 
of extruded material into pellets of suitable size. 
The principal object of my invention is to pro 

wide a compact and durable machine for forming 
pellets from moldable material. 
Other objects of my invention are: To provide 

a mill of the class described, having a large ca 
pacity and which can be economically manufac 
tured; to provide a pellet mill wherein materials 
may be compressed and rolled through a per 
forated die ring and thereafter cut off to form 
pellets; to provide a pellet mill in which the Se 
of a costly thrust bearing structure for the trans 
mittal of extension thrust stresses is obviated; 
to provide in a device of the class described means 
for neutralizing the thrust stresses occasioned 
during extrusion; to provide a pellet mill in which 
failure of parts is greatly reduced and to provide 
a pellet mill of simple construction. 
The invention possesses numerous additional 

objects and advantages, some of which, together 
with the foregoing, will become apparent upon 
perusal of the following description of my in 
vention. It is to be understood, however, that I 
do not limit myself to this disclosure of the 
species of my invention, as I may adopt variant 
embodiments thereof within the scope of the 
claims. 

Referring to the drawings: 
Figure 1 is a plan view of a pellet mill incor 

porating my invention. 
Figure 2 is a vertical elevational view, partly in 

section, of the apparatus of Figure 1, the plane 
in which the view is taken being indicated by the 
line 2-2 of Figure 1. 
Figure 3 is a horizontal sectional view taken in 

a plane indicated by the line 3-3 of Figure 2. 
Figure 4 is an elevational view of the hopper 

rling. 
Figure 5 is a fractional vertical sectional view 

of the plow and its supporting structure, the plane 
in which the view is taken being indicated by the 
line 5-5 of Figure 3. 
In terms of broad inclusion, my invention com 

prises a perforated die ring and means for com 
pressing and forcing materials through the per 
forations thereof to effect consolidation," said 
means preferably comprising rollers disposed ad 
jacent the inner face of the die ring and Opera 
tive to effect extrusion of material fed thereto up 
on relative movement therebetween. Means is 
provided for neutralizing the thrust stress upon 

(C. 107-8) 

the rollers occasioned during extrusion, said 
means preferably comprising a radial thrust 
member interposed between the adjacent periph 
eries of Said rollers. In causing relative move 
ment between the die ring and rollers, I prefer to 
employ means for rotating the die ring, althrough 
it is obvious that the die ring could be held sta 
tionary and the rollers moved about the face 
thereof without departing from the spirit of my 
invention. 

Suitable plows are mounted adjacent the con 
Verging Surfaces of the die ring and rollers for 
Spreading the material uniformly over the face of 
the die ring; and the rollers are mounted for bodi 
ly adjustment relative to the face of the die if 
adjustment thereof becomes necessary because of 
Wea. - 

Means is also provided for maintaining the 
contacting Surfaces of the rollers and thrust mem 
ber free of material, said means preferably com 
prising a wall adapted to confine the material 
within a definite area adjacent the die ring pend 
ing extrusion; and knives are provided for sever 
ing the strings of extruded material into pellets 
of desired length. 
With reference to the preferred embodiment of 

my invention, I have chosen, for the purpose of 
illustration, the mill shown in the drawings. In 
this case the machine comprises a housing or 
frame, preferably of cast construction, having a 
lower section, generally indicated by the numeral 
2, and an upper section, generally indicated by 
the numeral 3, said sections being suitably se 
cured together by means of the bolts 4. 
The lower sections 2 of the housing is provided 

with side Walls 5 and a top 6, the latter having a 
centrally positioned hub forming a bearing 
Within which a vertically positioned rotor shaft 
8 is journaled. The upper end of shaft 8 is pro 
vided with a portion 9 of reduced diameter on 
which is journaled hub of an annular shaped 
and horizontally positioned rotor 2. 
Rotor 2 is preferably formed with a down 

turned peripheral flange 3 having gear teeth 4 
formed on its inner face to provide a ring gear 
with which a drive pinion f6 is adapted to mesh. 
This pinion is secured to a vertically positioned 
shaft which is journaled for rotation in a hub 
8 formed in the top 6 of the lower section 2 of 

the housing. A bracket 9 secured by bolts 2 to 
the top 6 carries a roller bearing 22 within which 
the upper end of shaft T is journaled and serves 
to provide a support for the shaft adjacent the 
drive pinon f6. The lower end of shaft f is also 
journaled for Support in a bracket 23 formed on 
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" To the shaft f is secured a bevel gear 24 meshing 
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with a pinion 26 mounted on a horizontal shaft 
27, projecting through one of the side walls 5 of 
the housing and in which it is journaled; and such 
shaft is driven by a power driven shaft 28 through 
a flexible coupling 29. 
The top face of rotor 2 is provided, adjacent 

the Outer periphery thereof, with an annular 
groove 3 in which an annular flange 32 formed 
on the lower end of a radially perforated die 
ring 33 is secured by means of the bolts 34. 
The die ring is preferably formed of a plurality 

of arcuate sections 36 (see Figure 3), the abut 
ting ends of which are splined together with 
keys 37 to maintain the sections in proper align 
ment. It is obvious that should any portion of 
the die ring become worn or broken or the aper 
tures thereof clogged with material or foreign 
matter, then the section in which said defect 
occurs may be readily removed and a new section 
substituted. Heretofore it has been necessary to 
remove and replace the entire die in the event of 
breakage and since the die is the most costly part 
of the mill, the expense of die replacement has 
presented a considerable problem. In this connec 
tion it will be appreciated that the segmentation 
of the die ring eliminates many of the problems 
and difficulties of die ring manufacture, par 
ticularly with reference to the formation of the 
radially disposed perforations. Each segment or 
section is of such shape and size that it can be 
readily and economically produced, and the aS 
sembly of the segmented ring in the mill, as 
well as its removal in whole or in part therefrom 
for repair or replacement, may be easily and 
speedily accomplished. Costs of manufacture 
and operation are therefore materially reduced 
while at the same time maximum efficiency is 
maintained. 
The upper end of die ring 33 is formed with an 

annular flange 38 which is adapted to seat in an 
annular recess 39 formed in a locking ring 4. 
Ring 4 is removably secured to the die ring by 
means of the set screws 42 and serves to maintain 
the arcuate sections 36 in ring alignment. It 
should be further noted that the die ring is firmly 
and uniformly secured, by reason of its upper 
flange seating in the recess 39 of the locking ring 
and its lower flange seating in the groove 3 of 
the rotor, against radial deformation or displace 
ment resulting from radial thrust stress Occurring 
during extrusion; and that the rotor and ring 
structure form a bowl, 
The upper section 3 of the housing is provided 

with side walls 43 and a top plate Suitably 
secured together by means of bolts 46. This top 
plate is provided with a plurality of spaced hubs 
47, preferably four in number, which project 
upwardly from the upper face of the top plate 
44 and downwardly from the lower face thereof 
into the bowl and adjacent the inner face of the 
die ring. The upper portions of said hubs are 
supported and joined together by means of con 
necting webs 48 which serve to form, in con 
junction with the hubs, a substantially tubular 
chamber 49 communicating with the interior of 
the housing. A removable cover plate 5 secured 
by means of the bolts 52 threaded in the webs 48 
provides a closure for the outer end of the tubu 
lar chamber. 
Means is provided for effecting extrusion of 

material through the perforations of the die ring 
and preferably comprises a plurality of rollers 
53 spaced about the inner face thereof and pref 

9,167,900 
erably in contact therewith. Each of the rollers 
is provided with a shaft 54 and the same is jour 
haled for rotation in hub 47 which forms a bear 
ing therefor. A bushing 5 is provided for the 
bearing and a lock washer 57 keyed, or otherwise 
suitably secured adjacent the upper end of the 
shaft is supplied for maintaining the associated 
elements in place, 
As a result of long continued operation and the 

presence of abrasive matter in the material, the 
faces of the die ring and rollers may become 
worn to such an extent that an appreciable space 
developes therebetween, For this reason it is 
desirable that provision be made whereby each 
roller may be moved into bodily contact with the 
die face. To accomplish this result, therefore, I 
form the bushing 56 eccentric with respect to 
roller shaft 54 and provide on the upper end 
thereof an outwardly extending lug 58 suitably 
apertured to receive a bolt S9 which projects 
through an arcuate slot 6 formed in an out 
wardly projecting stationary ear 62 of hub 4. It 
is obvious that by rotating the eccentric bushing 
on its axis the shaft. and consequently the roller 
will be moved relative to the die face and proper 
adjustment effected and thereafter maintained 
by locking the lug 5 of the bushing to the ear. 
62 of the hub by means of the bolt 59. 
In effecting extrusion of material through the 

apertures of the die ring, the rollers are sub 
jected to tremendous thrust stresses and, unless 
compensated for, will produce extreme wear and 
strain upon the roller mounting. For the pur 
pose of overcoming this difficulty, I provide means 
for neutralizing the thrust stresses upon the 
rollers occasioned during extrusion. This means 
preferably comprises a radial thrust roller 6 
interposed between the adjacent peripheries of 
the rollers 53. The thrust roller rides between 
the button B4, formed on the end portion 9 of 
the rotor shaft, and the button 6 forming the 
lower end of a rod 7, the upper end of which 
intersects cover plate 5. It is to be noted that 
when so mounted, axial movement of the thrust 
roller is prevented. It will also be seen that the 
thrust stresses on the rollers occasioned during 
extrusion will be neutralized and any appreciable 
strain upon the roller mounting will be obviated. 
In the event the peripheries of the rollers 53 are 
worn down through use or are moved out of con 
tact with the periphery of the thrust roller 6, 
such thrust roller may be withdrawn through the 
chamber 49 by simply removing the cover plate 
S and a new thrust roller of proper diameter 
substituted. 

It is desirable to maintain the thrust surfaces 
of the rollers 53 and thrust roller 63 free of 
material in order to prevent jamming. While 
scrapers could be mounted adjacent the converg 
ing surfaces of such rollers for such purpose, I 
prefer to maintain the material in a definite area 
adjacent the face of the die ring pending ex 
trusion. This means preferably comprises an an 
nular hopper ring 69 spaced from the inner face 
of the die ring and forming therewith an annular 
chamber 70, the bottom end of which is closed 
by the rotor 2 and the top end by the top plate 
44. Said hopper ring is provided with Cut-Out 
portions 7 through which the peripheries of the 
rollers 53 project for enagement with the inner 
face of the die ring, thereby dividing the lower 
portion of the chamber TD into compartments 
2. Suitable scrapers 3 removably secured by 

bolts 74 to the outer periphery of the hopper ring, 
adjacent the cut-out portions f, are provided 
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2,167,900 
for removing from the peripheries of the rollers 
53 any material which might adhere thereto dur 
ing extrusion. It is obvious that any material 
scraped from the peripheries of the rollers will 
be retained within the annular chamber 70. 
However, should any material escape inwardly 
past the hopper ring, I provide a depressed an 
nular chamber or sump 76 in the face of the 
rotor 2 for its collection, and a suction pipe TT 
projecting through the top plate 44 of the hous 
ing and into the sump for the removal thereof. 
Means comprising feeder pipes 78 projecting 

through the top plate 44 into each of the com 
partments 72 of the chamber 70 is provided for . 
conveying material thereto for purposes of ex 
trusion. Means are also provided for spreading 
the material so fed to the chamber in a layer of 
uniform thickness upon the face of the die ring 
immediately in advance of the Converging Sur 
faces of the rollers and die ring, including a plow 
T9 for each roller. With reference to Figures 3, 
4 and 5, the plow is of arcuate shape and con 
forms to the curvature of the roller. Each ploW 
is provided along its upper edge with an in 
wardly projecting support member 8 having a 
flanged aperture 82 adapted to encircle the re 
duced end portion 83 of the hub 4. Since the 
plow is subjected to considerable strain to effect 
spreading of the material, an additional Support 
is provided which includes an upright arm 84 
fixedly secured along the lower portion thereof to 
the outer face of the plow and extending up 
wardly through the top plate 44 of the housing 
to which it is firmly clamped by the fixed collar 
86 and nut 8. 

Suitable knives 88 are provided for severing 
the extruded strings of material into pellets of 
desired length. Each knife is provided with a 
handle 89 which is removably secured in any 
suitable and well known manner, to the Side Wall 
43 of the housing adjacent the Outer face of the 
die ring. 
I claim: 
1. In a device of the class described, a per 

forated die ring, means for supporting said die 
ring, a roller disposed adjacent one face of Said 
die ring for compressing and forcing material 
through the perforations thereof upon relative 
movement between said die ring and Said roller, 
means for causing said relative movement, and 
means interposed between said die ring and said 
roller for neutralizing the thrust on said roller 
occasioned during extrusion. 

2. In a device of the class described, a per 
forated die ring, means for Supporting said die 
ring, a roller disposed adjacent one face of Said 
die ring for compressing and forcing material 
through the perforations thereof upon rotation of 
said die ring, means for rotating Said die ring, 
and means disposed for engagement with the 
periphery of said roller for neutralizing the 
thrust stress thereon occasioned during extrusion. 

3. In a device of the class described, a per 
forated die ring, means for Supporting said die 
ring, a plurality of rollers each disposed adjacent 
one face of said die ring for compressing and 
forcing material through the perforations thereof 
upon relative movement between said die ring 
and said rollers, means for causing said relative 
movement, and means Cooperating with all of 
said rollers for neutralizing the thrust stress 
thereon occasioned during extrusion. 

4. In a device of the class described, a per 
forated die ring, means for Supporting Said die 
ring, a plurality of rollers each disposed adjacent 

3. 
the inner face of said die ring for compressing 
and forcing material through the perforations 
thereof upon relative movement between said die 
ring and said rollers, means for causing said rela 
tive movement, and unitary means cooperating 
with said rollers for neutralizing the thrust stress 
thereon occasioned during extrusion. 

5. In a device of the class described, a per 
forated die ring, means for supporting said die 
ring, a plurality of spaced rollers each disposed 
for engagement with the inner face of Said die 
ring and adapted to compress and force mate 
rial through the perforations thereof upon rota 
tion of said die ring, means for rotating Said die 
ring, and thrust absorbing means cooperating 
with all of said rollers for neutralizing the radial 
thrust stress thereon occasioned during extru 
SO. 

6. In a device of the class described, a per 
forated die ring, means for supporting Said die 
ring, a plurality of compression rollers each dis 
posed for engagement with the inner face of said 
die ring for effecting extrusion of material 
through the perforations thereof upon relative 
movement between said die ring and Said rollers, 
means for causing said relative movement, and 
a thrust roller interposed between the adjacent 
peripheries of said compression rollers for simul 
taneously neutralizing the thrust stresses there 
on occasioned during extrusion. 

7. In a device of the class described, a perfo 
rated die ring, rollers disposed for engagement 
with one face of said die ring and adapted to 
compress and force material through the perfora 
tions thereof upon rotation of said die ring, means 
for rotating said die ring, a thrust member coop 
erating with opposed pairs of said rollers for neu 
tralizing the thrust stress thereon occasioned dur 
ing extrusion, and means separating the material 
to be extruded from the cooperating portions of 
said roller and said thrust member. 

8. In a device of the class described, a perfo 
rated die ring, means for supporting said die ring, 
a wall spaced from one face of said die ring to 
provide a chamber adjacent said face, compres 
sion means projecting into Said chamber through 
an aperture in said wall and adapted to compress 
and force material through the perforations of 
said die ring upon rotation thereof, and means for 
rotating said die ring. 

9. In a device of the class described, a perfo 
rated die ring, means for supporting Said die ring, 
a wall spaced from the inner face of Said die ring 
and forming an annular chamber therewith, a 
plurality of spaced rollers projecting into said 
chamber through said Wall and dividing Said 
chamber into a plurality of compartments, said 
rollers being adapted to converge upon the face of 
said die ring for compressing and forcing mate 
rials through the perforations thereof upon rota 
tion of said die ring, means for feeding material to 
each of said compartments, and means for rotat 
ing said die ring. 

10. In a device of the class described, a housing, 
a rotor mounted for rotation on Said housing, a 
perforated die ring connected to said rotor, a plu 
rality of spaced rollers Supported by said housing 
and adjacent the inner face of said die ring for 
compressing and forcing material through the 
perforations thereof, a radial thrust member 
interposed between the adjacent peripheries of 
Said rollers for transmitting thrust stresses there 
between, and means for rotating said die ring. 

11. In a device of the class described, a hous 
ing, a rotor mounted for rotation on said housing, 
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4. 
a perforated die ring disposed on said rotor, a 
roller supported by said housing and adjacent One 
face of said die ring for extruding material 
through the perforations of Said die ring upon 
rotation thereof, means for neutralizing the 
thrust stress on said roller occasioned during ex 
trusion, and means for adjusting the extrusion 
roller radially to accommodate wear between the 
extrusion surfaces of said roller and said die ring. 

12. In a device of the class described, a perfo 
rated die ring, means for supporting said die ring, 
a plurality of rollers disposed for engagement with 
the inner periphery of said die ring and adapted 
to compress and force material through the per 
forations thereof upon relative movement between 
said die ring and said rollers, means for causing 
said relative movement, means disposed between 
pairs of said rollers for neutralizing the radial 
thrust stress thereon occasioned during extrusion, 
and adjustable means interposed between the con 
verging surfaces of said die ring and said rollers 
for regulating the quantity of material forced 
through said die ring. 

13. In a device of the class described, a perfo 
rated die ring, means for supporting said die ring, 
a plurality of rollers disposed for engagement with 
the inner periphery of said die ring and adapted 
to compress and force material through the per 
forations thereof upon relative movement between 
said die ring and said rollers, means for causing 
said relative movement, means disposed between 
pairs of said rollers for neutralizing the radial 
thrust stress thereon occasioned during extrusion, 
and adjustable means interposed between the con 
verging surfaces of said die ring and said rollers 
for regulating the quantity of material forced 
through said die ring, said means comprising an 
arcuate member overlying a portion of the periph 
ery of each roller and having an edge disposed 
adjacent the periphery of said die ring. 

14. In a device of the class described, a perfo 
rated die ring, means for supporting said die ring, 
a plurality of rollers disposed for engagement with 
the inner periphery of said die ring and adapted 
to compress and force material through the per 
forations thereof upon relative movement between 
said die ring and said rollers, means for causing 
said relative movement, means disposed between 
pairs of said rollers for neutralizing the radial 
thrust stress thereon occasioned during extrusion, 
means for regulating the quantity of material 
upon the face of the die ring prior to extrusion, 
said means comprising an arcuate member Over 
lying a portion of the periphery of each roller and 
having an edge disposed adjacent the periphery of 
said die ring, and means for adjustably fixing the 
position of the edge of said member relative to 
said periphery of the die ring. 

15. In a device of the class described, a per 
forated die ring, means for supporting said die 
ring, a plurality of rollers disposed for engage 
ment with the inner periphery of Said die ring and 
adapted to compress and force material through 
the perforations thereof upon relative movement 
between said die ring and Said rollers, means for 
causing said relative movement, an arcuate mem 
ber disposed adjacent the inner periphery of said 
die ring and between the peripheries of adjacent 
rollers to provide, between each pair of rollers and 
the die ring, an arcuate chamber for the reception 
of material to be extruded, and rotatable means 
associated with each roller for radially adjusting 
the position thereof relative to the periphery of 
said die ring. 

16. In a device of the class described, a per 

2,167,900 
forated die ring, means for supporting said die 
ring, a plurality of rollers disposed for engage 
ment with the inner periphery of said die ring and 
adapted to compress and force material through 
the perforations thereof upon relative movement 
between said die ring and said rollers, means for 
causing said relative movement, an arcuate mem 
ber disposed adjacent the inner periphery of said 
die ring and between the peripheries of adjacent 
rollers to provide, between each pair of rollers and 
the die ring, an arcuate chamber for the reception 
of material to be extruded, means disposed be 
tween pairs of said rollers for absorbing the radial 
thrust thereof occasioned by extrusion, and rotat 
able means associated with each roller for radially 
adjusting the positions thereof to and from the 
periphery of said die ring. 

17. In a device of the class described, a hous ing, a perforated die ring rotatably mounted on 
said housing, a plurality of shafts journaled in 
said housing, a roller carried by each of said 
shafts and disposed for engagement with the in 
ner periphery of said die ring, said rollers being 
adapted to compress and force material through 
the perforations of said die ring upon rotation 
thereof, means for rotating said die ring, an 
arcuate member disposed adjacent the inner 
periphery of said die ring and between the pe 
ripheries of adjacent rollers to provide, between 
each pair of rollers and the die ring, an arcuate 
chamber for the reception of material to be ex 
truded, means disposed between pairs of said 
rollers for neutralizing the thrust stress thereon 
occasioned during extrusion, a rotatable eccentric 
sleeve surrounding each of said roller shafts for 
varying, upon rotation of said sleeves, the radial 
position of Said rollers, with the reference to the 
periphery of said die ring, and means for securing 
said sleeves to said housing for preventing rota 
tion of said sleeves. 

18. In a device of the class described, a per 
forated die ring, means for supporting said die 
ring, a plurality of rollers, each disposed adja 
cent the inner face of said die ring for com 
pressing and forcing material through the per 
forations thereof upon relative movement be 
tween said die ring and said rollers, means for 
causing said relative movement, and floating 
means cooperating with said rollers for neu 
tralizing the thrust stress thereon occasioned 
during extrusion. 

19. In a device of the class described, a per 
forated die ring, means for supporting said die 
ring, a plurality of spaced rollers, each disposed 
for engagement with the inner face of said die 
ring and adapted to compress and force material 
through the perforations thereof upon rotation 
of said die ring, means for rotating said die ring, 
and thrust absorbing means rotatable by and 
cooperative with said rollers for neutralizing the 
radial thrust stress thereon occasioned during 
extrusilon, 

20. In a device of the class described, a hous 
ing, a perforated die ring mounted for rotation 
in said housing, a plurality of spaced rollers, each 
independently supported by said housing and 
each disposed adjacent one face of said die ring 
for compressing and forcing material through 
the perforations thereof upon relative movement 
between said die ring and said rollers, means 
for causing said relative movement, and means 
supported by said rollers and cooperative there 
with for simultaneously neutralizing the thrust 
stress thereon occasioned by extrusion. 

21. In a device of the class described, a hori 
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Zontally positioned perforated die ring, a wall 
spaced from the inner face of said die ring and 
forming an annular chamber thereWith for the 
reception of material to be acted upon, a roller 
disposed for engagement with the inner face of 
Said die ring for extruding said material through 
the perforations thereof upon rotation of said 
die ring, a rotor connected to Said die ring and 
forming a bottom closure for said chamber, Said 
rotor having a sump for the collection of material 
escaping from said chamber, means for rotating 
said rotor and said die ring, and means opening 
within said sump and through which the col 
lected material may be withdrawn. 

22. In a device of the class described, a per 
forated die ring, means for Supporting Said die 
ring, a plurality of rollers disposed adjacent the 
inner periphery of said die ring and adapted to 
compress and force material through the per 
forations thereof upon relative noverent be 
tween said die ring and said rollers, means for 
causing said relative movement, and means dis 
posed adjacent the inner periphery of Said die 
ring and between the peripheries of adjacent 
rollers to provide, between each pair of rollers 
and the die ring, a chamber for the reception 
of material to be extruded. 

23. In a device of the class described, a per 
forated die ring, means for supporting said die 
ring, a plurality of rollers disposed within the 
area confined by said die ring and adapted to 
compress and force material through the perfora 
tions thereof upon relative movement between 
said die ring and said rollers, means for causing 
said relative movement, a Shaft for each of Said 
rollers, and a member positioned adjacent an 
end of said rollers and having openings therein 
within which said shafts are disposed. 

24. In apparatus of the class described, an an 

5 
nular die ring, a plurality of rollers adapted for 
cooperable engagement with the inner Surface 
of said die ring, all of said rollers being capable 
of adjustment. With respect to Said die ring, and 
means disposed adjacent to each roller for di 
recting the material to be extruded toward the 
inner Surface of said die ring and the outer 
peripheral surface of the respective roller. 

25. In a device of the class described, a hori 
zontally positioned perforated die ring, means 
for supporting said die ring, a plurality of rollers 
disposed within the area, confined by said die 
ring and adapted to compress and force material 
thrugh the perforations thereof upon relative 
movement between said die ring and said rollers, 
means for causing Said relative movement, a 
shaft for each of said rollers, a member positioned 
adjacent an end of said rollers and having open 
ings therein within which said shafts are dis 
posed, and means cooperative with said shafts 
for radially adjusting the position of the rollers 
relative to the inner face of said die ring. 

26. In apparatus of the class described, a plu 
rality of rollers, means for supporting said rollers, 
an annular die ring surrounding all of said 
rollers and having its inner surface adapted for 
contact with the outer peripheral surface of each 
of the rollers, means for adjusting the position 
of the rollers With respect to the inner surface 
of the die ring, means for directing the materials 
to be processed toward the outer peripheral sur 
face of each of the rollers whereby, upon relative 
rotational movement between said roller and die 
ring, the materials being processed will be forced 
through the die ring, means for effecting said 
relative rotational movement between said die 
ring and said rollers, and means for severing the 
material as it comes out of said die ring. 
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