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the shell material, the shell and core materials typically are processed in
separate extruders. The BACKGROUND OF THE INVENTION
separate materials are then extruded through con- centric dies in a die
plate mounted across the This invention relates to an extrusion die as-   5
discharge end of one of the extruders, generally sembly and to a system for
producing extruded      the extruder in which the shell ingredients are
products utilizing the die assembly. More particu-  processed. Typically
the two extruders are posi- larly, the invention relates to a
free-standing, die  tioned perpendicular to one another, with the dis-
assembly suitable for use in the production of     charge ends of the
extruders abutting one another. extruded products, particularly food
products with  10  This arrangement of the extruders and the concen- the
die assembly being detached from the ex-       tric dies in the production
of coextruded products truder.
is disadvantageous in a number of respects. For Extruders, of both the
single screw and twin-   example, positioning the extruders so that the
dis- screw types, are widely used in a number of indus-  charge ends abut
one another restricts the place- tries, especially the food industry in
which extrud-  15  ment options for the extruders. Moreover, the num- ers
are utilized to produce a variety of products  ber of concentric dies in
the die plate is limited by such as snack foods, breakfast cereals, pet
foods,  the diameter of the extruder head, thereby limiting texturized
vegetable proteins, and confections.    production capacity of the
coextrusion operation. Typical extruders consist of one or more sets of
The US Patent No. 3,162,147 discloses a free flighted screws which rotate
within a barrel. Suit-  20  standing extrusion die assembly having a single
able ingredients are introduced into the inlet end of  distribution
chamber, with a plurality of conduits the extruder, with the ingredients
being cooked and  extending between the distribution chamber and a formed
into a flowable dough during passage        plurality of die heads. The
main drawback of this through the extruder by dissipation of mechanical
extrusion die is that it has a limited extrusion ca- energy through
shearing action, and/or heat trans-  25  pacity. fer through jackets
surrounding the barrel and/or by   The present invention provides a
free-standing steam injection into the barrel. The flowable dough
extrusion die assembly for use in the production of thus formed is forced
through one or more die      extruded products particularly food products,
in- openings of uniform size and shape in a die plate  cluding coextruded,
coexpanded and centerfilled mounted across the discharge end of the
extruder,  30  products, which is mounted apart from the extruder and the
extrudate is cut into pieces of a desired  in which ingredients are
processed rather than on length and dried.
the discharge end of the extruder. That is, the die Extrusion dies
currently used in the production  assembly of this invention is mounted as
a sepa- of extruded foods give rise to a number of dis-    rate unit on a
suitable support detached from the advantages in commercial production
operations.  35  extruder, with the die assembly being connected to For
example, since the die plate is mounted on the  the discharge end of an
extruder by suitable tubing extruder head, the number of die openings in
the   or piping. One or more of the extrusion die assem- die plate is
limited by the diameter of the extruder  blies may be connected to a single
extruder. head, thereby limiting the production capacity of      The
free-standing die assembly of this inven- the extruder. Moreover, the
production of extruded   40  ton includes a plurality of die heads having
shaped pieces having different shapes requires the use of  die orifices in
the outer face of each die head, and separate die plates, each having die
orifices of one  distribution means for carrying extrudate dis- desired
cross-sectional configuration, so that the  charged from the extruder to
said plurality of die operation of the extruder must be interrupted to
heads wherein the die assembly comprises as dis- effect such a change. If a
single extruder is used, a   45  tribution means a flat center plate having
a pair of predetermined quantity of extruded pieces having   opposed planar
side faces, channel means extend- one shape/size is produced, after which,
operation  ing between said planar side faces, and at least of the extruder
is interrupted while the die plate is  one inlet passage communicating with
said channel replaced with another having die orifices of a dif-  means and
extending perpendicular to said channel ferent shape/size. Such
interruptions in the opera-  50   means through which extrudate material
from an tion of the extruder has an adverse effect on the  extruder is
introduced into said channel means, production capacity of the extruder.
and a pair of die units, with one of said die units In the production of
coextruded foods, that is,  being mounted on each of the planar side faces
of products having an outer shell, such as an ex-     the center plate,
each of said die units having a panded, cellular farinaceous and/or
proteinaceous   55  distribution chamber in communication with the
material, surrounding a central core of material  channel means of the
center plate, with the dis- which is dissimilar in some respect (e.g.
texture,  tribution chamber having a plurality of axial feed composition,
consistency, color, flavor, etc.) from  passages about the periphery of the
chamber in 2    
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4 communication with the shaped die orifices. Each  standing die assembly
of the present invention not of the die units mounted on the block has one
or  only results in increased production capacity and more shaped die
orifices therein through which the  flexibility, but also affords machine
placement op- dough is extruded. The size of the die units and  tions not
heretofore available in a coextrusion op- the number of orifices therein is
independent of the   5   oration. The coextrusion plate is mounted between
head diameter of the extruder with which the die  the distribution plate
and the die plate, said coex- assembly is associated. Suitable cutting
means,  trusion plate having a plurality of circumferentially such as a
rotary knife, mounted adjacent the outer  spaced openings extending there
through, wherein face of each die unit, cuts the extrudate to a    one of
said plurality of openings is axially aligned desired length. When two or
more die units are  10  and in communication with one of said plurality of
mounted on the block, the number, size and shape  axial conduits in said
die plate, a reservoir chamber of the die orifices in the plates may vary.
Each of  for receiving filling material, an inlet port for in- the die
units comprises a distribution plate having  troduction of filling material
into the reservoir cham- an upstream face mounted on each planar side
ber, a coextrusion die member mounted within face of the center plate and a
downstream face,  is  each of said openings and extending into an asso- and
a die plate mounted on the downstream face    ciated axial conduit of the
die plate to form an of each distribution plate, both of said distribution
annulus between each coextrusion die member and plates having a
distribution chamber in the up-   the associated axial conduit with each
coextrusion stream face thereof for receiving extrudate material  die
member having a longitudinal passage therein, from said channel means, and
a plurality of axial  20  and passage means extending between the reser-
passages around the periphery of the distribution  voir chamber and the
longitudinal passage of each chamber extending through the distribution
plate to  coextrusion die member. the downstream face thereof, both of said
die plates having a plurality of axial conduits extending  BRIEF
DESCRIPTION OF THE DRAWINGS there through for carrying extrudate material,
with  25 each of said axial conduits being in communication    Fig. 1 is an
end elevational view of a free with each of the axial passages in the
distribution  standing, extrusion die assembly of the present plate and
forming a shaped die orifice in a down-   invention with the die assembly
having two die stream face of both die plates.                     plates;
The free standing die assembly of this inven-  30  Fig. 2 is a view, partly
in section, along line 2-2 tion effectively increases the production
capacity of  of Fig. 1; a given extruder and provides increased flexibility
Fig. 3 is a schematic representation, not to in the production of extruded,
coextruded, coex-    scale, of a system for the production of an panded,
and/or centerfilled product. That is, since  extruded food product using
the free-standing, the die assembly is detached from the extruder,  35
dual-faced die assembly of Figs. 1 and 2; the number of die openings is no
longer limited by  Fig. 4 is a schematic representation, not to the
diameter of the extruder head. For example,     scale, of another
embodiment of a system in the present invention permits the use of multiple
which a plurality of the free standing dual-faced die assemblies fed by a
single extruder, thereby    die assemblies of this invention are used in
increasing the production capacity of the extruder.  40    conjunction with
a single extruder; Alternatively, a single die assembly having two or  Fig.
5 is a side view, partly in section, of the more die plates mounted on the
assembly may be      free standing dual-faced die assembly which used,
again increasing the number of die orifices   includes a coextrusion die
unit; associated with a single extruder. Moreover, the die  Fig. 6 is an
axial sectional view taken on line 6-6 assembly of this invention permits
the production   45  of Fig. 5; of extruded product having multiple shapes,
sizes   Fig. 7 is a sectional view taken along line 7-7 of and/or colors
from one or more extruders without    Fig. 6; interrupting the operation of
the extruders.        Fig. 8 is a schematic representation, not to The die
assembly of this invention may, if       scale, of a system for the
production of a coex- desired, be used in the production of coextruded,  so
truded product using the die assembly of Fig. 5; coexpanded or centerfilled
products. That is, the   and die assembly may be modified to include a
coex-     Fig. 9 is a schematic representation, not to trusion die member
in each of the die orifices, with  scale, of another embodiment of a system
for the shell component material being pumped from      producing a
coextruded product using the free one extruder into the distribution ring
of the die  55    standing, dual-faced die assembly. assembly, and the core
component material being pumped to the coextrusion die member mounted in
the die orifice. If used in this manner, the free- 3    
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DESCRIPTION OF THE INVENTION              throughout chamber 28. A
plurality of axial feed passages 30 spaced equidistant about the periph-
The free-standing die assembly of this inven-   ery of chamber 28 traverse
distribution plate 22 tion will be described and illustrated with
particular  from distribution chamber 28 to the downstream reference to a
die assembly having a pair of die   5   face of plate 22, with each of
axial feed passages plates through which product is extruded. It will be
30 terminating in a frustroconical chamber 31 at understood, however, that
the present invention is  the downstream face of plate 22. not limited to
such a dual-faced die assembly but      Secured to the downstream face of
distribution also includes free standing die assemblies having a  plate 22
is die plate 23, which includes a plurality single or multiple die plates.
As illustrated in Figs.  10  of circumferentially spaced axial conduits 32
ex- 1 and 2, the die assembly, generally designated by  tending
therethrough to the outer face 37 of the die reference numeral 10, includes
a center plate 11,  plate, with a conduit 32 being opposed to and generally
in the form of a flat circular plate having a  axially aligned with each
feed passage 30 in dis- pair of planar side faces 12 and 14, with side
faces  tribution plate 22. Mounted within each conduit 32 12 and 14 having
a circular boss 15 extending   15  is a die insert member 33 retained in
position in therefrom. Center plate 11 is provided with an axial  plate 23
by flange portion 34 and having a cylin- central channel 16 extending
between the planar    drical passage 35 extending axially therethrough,
side faces of the plate. One or more inlet pas-    terminating in shaped
die orifice 36 in the outer sages, such as opposed inlet passages 17 and 18
face 37 of die plate 23. Die orifice 36 may have extend through the center
plate from the outer  20  any desired cross-sectional shape and/or size,
de- surface thereof to central channel 16. The inlet   pending on the shape
and/or size of the extruded passages are in direct communication with feed
product desired. That is, orifices 36 may be cir- conduits (not shown)
which transport hot flowable  cular, square, triangular, or other suitable
shape. dough from an extruder to die assembly 10, with    The die orifices
in one of the die units (e.g. 20) the dough passing through the inlet
passages into  25   may have a cross-sectional shape and/or size channel
16. Support brackets 19 are affixed to     which is the same as or
different than the die opposing edges of center plate 11 for securing the
orifices in the other die unit (e.g. 21). Die plate 23 die assembly 10 to a
suitable support (not shown)  may be modified, if desired, whereby die
inserts apart from the extruder.                           are not
utilized. In this embodiment, conduits 32 do As shown in Fig. 2, die units
20 and 21 are  30  not extend through to the outer face 37 of the die
secured to planar side faces 12 and 14 respec-     plate. Rather, openings
of a desired size are drilled tively of center plate 11. Die units 20 and
21     through the outer face of the die plate to provide preferably
include a pair of circular or disc-shaped  die orifices 36, with the
openings being in commu- plates, namely, distribution plate 22 and die
plate  nication with conduits 32. 23, secured together in face-to-face
relationship by   35  In accordance with another embodiment of the
circumferentially spaced bolts 24, with die units 20  invention, die units
20 and 21 may each comprise and 21 being secured against side faces 12 and
14  a single plate (e.g. die plate 23) rather than a pair of center plate
11 by circumferentially spaced axial  of plates joined together. In this
embodiment, the bolts 25. Die units 20 and 21 are substantially
distribution chamber 28 may be milled or otherwise identical in
construction, being mirror images of  40  formed into the upstream face of
the die plate with one another. Accordingly, only the construction of
axial feed passages 30 extending to the outer face one of the die units
(20) will be described in more  37 of the die plate. detail hereinbelow, it
being understood that the       Rotatable shaft 43 journalled in
conventional construction of the other die unit (21) is identical to
support bearing structure on the outer face 37 of that of the unit
described.                   45  die plate 23, carries one or more
conventional Distribution plate 22, which abuts center plate  rotary knives
(not shown) for cutting material ex- 11, has an annular ridge 27 around the
circum-     truded from  die orifice 36 into predetermined ference thereof
which is engaged by circular boss  lengths. Other suitable cutting means
may, of 15 of center plate 11 to facilitate proper alignment  course, be
used. of the distribution plate on the center plate. Dis-  50  If desired,
the die assembly illustrated in Fig. 2 tribution plate 22 includes a
generally circular dis-  may be modified to provide a die assembly having
tribution chamber 28 having a conical distribution  a single or multiple
die plates through which prod- point 29 milled into the upstream face
thereof.    uct is extruded. To provide a die assembly having When
distribution plate 22 is mounted against the  a single die plate, one of
the die units (e.g. 21) is center plate, chamber 28 is disposed about axial
55  removed from center plate 11 and is replaced with central channel 16
with the apex of point 29 being  an imperforate plate. To provide a
free-standing die adjacent the center of distribution channel 16 to
assembly having more than 2 die plates, center facilitate the uniform
distribution of flowable dough  plate 11 is replaced with a polygonal
distribution 4    



7                 EP 0 434 983 B1                   8 block having 3 or
more planar faces (e.g. triangular,  tional extruder 45 is fed to a pair of
free-standing, square, rectangular, etc.) and a die unit (e.g. 20) is
dual-faced die assemblies as described in Figs. 1 mounted on the desired
number of planar faces of  and 2. In this embodiment, hot flowable dough is
the block. A central channel, which is in commu-  pumped from the discharge
end 46 of extruder 45 nication with a feed conduit from an extruder, ex-
5   into feed manifold 50, from which it passes into tends from the
interior of the block to each of the  conduits 51a and 51 b, which carry
the dough to die die units to carry dough pumped from an extruder  assembly
10a, and conduits 52a and 52b, which to the distribution chamber 28 of each
die unit.  carry the dough to die assembly 10b. If desired, an Fig. 3
illustrates one embodiment of a system  additive, such as coloring,
flavoring, etc. may be for the production, of an extruded food product  10
injected into the conduits carrying the hot flowable incorporating the
free-standing, dual-faced die as-  dough to one or both of the die
assemblies. Thus, sembly described in connection with Figs. 1 and 2.  an
additive is pumped from a supply tank (not As shown in Fig. 3, the die
assembly 10, which has  shown) through lines 53 and injected into conduits
a pair of die units 20, 21, is mounted as a separate  51 a and 51b, which
carry the dough to die assem- unit apart from the extruder 45 in which the
ingre-  15  bly 10a, under sufficient pressure to deposit the dients for
the product are processed. Any conven-  additive in the flowable dough in
the conduits. A tional extruder, either of the single screw or twin-
suitable mixing device 54, such as a static mixer, is screw type, used in
the food industry, such as    provided in conduits 51a and 51b to mix the
ad- commercially available Wenger, Clextral or other   ditive substantially
uniformly throughout the dough extruded may be used. In the extruder, a
mixture of  20  in the conduits. Similarly, an additive may, if de-
moistened farinaceous and/or proteinaceous ma-    sired, also be injected
into conduits 52a and 52b, terials is subject to mechanical working under
ele-  which carry the dough to die assembly 10b. This vated heat and
pressure to cook the ingredients   additive may be the same as or different
than the into a hot flowable dough. The dough thus formed  additive
injected into conduits 51a and 51b. If the is extruded from the discharge
end 46 of the ex-  25  additives, such as coloring, are different, it can
be truder into conduits 47, 47a and 47b, such as     appreciated that the
embodiment illustrated in Fig. flexible metal tubing, which carry the dough
to die  4 permits the production of product pieces having assembly 10. Flow
control means 48, such as       different colors, shapes, sizes, density,
and tex- suitable valves, pumps or other similar devices, are  tures using
a single extruder, without interruption in provided in conduits 47a and 47b
to adjust the rate  30  the operation of the extruder. Dough pumped to die
of feed of dough to the die assembly. If desired,  assemblies 10a and 10b
is extruded from orifices dough from the extruder may to carried to the die
in both outer faces 37 of both die assemblies as assembly in a single line
(e.g. 47) rather than   described above. through two lines as illustrated
in Fig. 3.          As noted hereinabove, the die assembly of this Hot
flowable dough carried to die assembly 10  35  invention may be modified,
if desired, to permit the is introduced into inlet passages 17 and 18 in
production of coextruded, coexpanded or centerfil- center plate 11 (Fig.
2), and into central channel 16  led products. In this embodiment, which is
shown which carries the dough to the opposing side faces  in Figs. 5-7, the
die assembly of Fig. 1 is modified 12 and 14 of the center plate and into
the die units  by including a coextrusion plate 55 in both die 20 and 21.
The dough enters distribution chamber  40  units 20 and 21, with the
coextrusion plate  being 28 in both die units, in which the dough is uni-
mounted between distribution plate 22 and die formly distributed by conical
point 29, and is car-  plate 23 on both sides of center plate 11. Coex-
ried through distribution channel 30, axial conduits  trusion plate 55
includes a plurality of circumferen- 32, and passage 35, and is extruded
through one   tially spaced conduits 56 extending axially through or more
shaped die orifices 36 circumferentially  45  the plate, with each of
conduits 56 being opposed spaced about the outer face 37 of die units 20
and  to and axially aligned with a feed passage 30 in 21. Material extruded
from both die units is cut to  distribution plate 22. A number of equalizer
ports desired length by a conventional rotary knife (now  57 are provided
parallel to and circumferentially shown) mounted adjacent the die orifices.
The     disposed about each of conduits 56, with the equal- number, size
and/or shape of the die orifices in one  50  izer ports extending through
plate 55 in direct die unit may be the same as or different than the
communication with frustroconical chamber 31. die orifices in the other die
unit. If different, it can  Also included in coextrusion plate 55 are one
or be appreciated that the free standing die assembly  more feed passages,
such as opposed longitudinal of this invention permits the simultaneous
produc-  feed passages 58 and 59, extending through plate tion of extruded
pieces having different sizes or  55  55 and terminating in reservoir
chamber 60 milled shapes.                                           into
the downstream face of plate 55. Feed pas- Fig. 4 illustrates another
embodiment of the   sages 58 and 59 are in direct communication with
invention in which the extrudate from a conven-   feed conduits (not shown)
through connectors 61 5    
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the core or filling material of the  sages 62 and into the longitudinal
passage 68 to product to the die assembly. A plurality of pas-  each of the
die members 65 circumferentially sages 62 extend radially outwardly from
reservoir  spaced about reservoir chamber 60. The flowable chamber 60, with
a passage 62 extending to each   core material is extruded from die members
65 of the axial conduits 56.                     5   through passages 42
and 35, and is discharged A die member 65 having a frustroconical nose
from die orifices 36 as a concentric filling material 66 is mounted
concentrically within each of con-  within the tubular shell component.
duits 56, with frustroconical nose 66 being posi-    Fig. 8 illustrates one
embodiment of a system tioned in but spaced from the walls of chamber 31
in which the free-standing dual-faced die of Figs. 5- to define an
extrusion passageway 67. Die member  10   7 is used in the production of a
coextruded food 65 includes a longitudinal passage 68 and has a   product.
In this embodiment, a single extruder is pair of opposed openings 69 and 70
through the    used to supply both the shell component and the walls of the
die member whereby longitudinal pas-  core component of the product. As
shown in Fig. 8, sage 68 is in direct communication with reservoir  the die
assembly 10, which contains an coextrusion chamber 60 and passage 62
through opening 69. A   15  plate in the die units 20 and 21 on both sides
of cylindrical opening 71 extends from each axial con-  the center plate,
is mounted as a separate unit, duit 56 to the outer surface of plate 55,
and a pin  apart from the extruder 74 in which suitable ingre- (not shown)
is mounted in each opening 71 to      dients are heated and cooked to form
a hot flowa- secure the die member 65 in position.             ble dough.
The dough is extruded under pressure A second die insert member 38, mounted
in  20  into feed manifold 75. axial conduit 32 upstream of first die
insert mem-   Dough for the shell component of the product ber 33, has a
central extrusion passage 42 along  is carried in lines 76a and 76b to
inlet passages 17 the longitudinal axis thereof, with passage 42 hav-  and
18 in the center plate 11 of die assembly 10. ing three contiguous
sections, namely, an inwardly  Dough for the core component of the product
is tapering upstream  section, a cylindrical down-  25  carried in lines
77a, 77b, 77c and 77d to feed stream section, and an inwardly tapering
intermedi-  passages 58 and 59 in the coextrusion plates on ate section. As
shown in Fig. 5, the downstream   each side of the center plate. Flow
control means end of die member 65 is spaced from the inwardly  78 such as
a suitable valve, pump, and the like is tapering walls of the intermediate
section of second  provided in each of the lines from the manifold 75 die
insert 38 to define an annular extrusion pas-  30  to the die assembly 10
to adjust the rate of dough sage 73 between the outer surface of die member
feed to the die assembly. In order to distinguish 65 and extrusion passage
42.                      the shell material from the core material of the
The production of a composite coextruded,      coextruded product, an
additive, such as coloring, coexpanded or centerfilled product utilizing
the die  flavoring, etc. is injected through lines 79 into the assembly
shown in Fig. 5 proceeds as follows. The  35  dough carried in lines 76a
and 76b, and the dough hot, flowable dough for the shell component of the
is carried through a suitable in-line mixer 80 in product is pumped from an
extruder via suitable  lines 76a and 76b to mix the additive substantially
tubing to inlet passages 17 and 18 in center plate  uniformly throughout
the dough. The passage of 11, and into the central channel 16. As described
the dough for the shell component and the dough above in connection with
Fig. 3, the dough passes  40  for the core component through the die
assembly into chamber 28, axial feed passages 30 and       proceeds as
described hereinabove in connection frustroconical chambers 31 in both die
units 20 and  with Figs. 5-7, with coextended product being dis- 21. From
chamber 31, the flowable dough passes    charged from die orifices in both
outer faces 37 of through equalizer ports 57 in coextrusion plate 55  both
die units 20 and 21. to extrusion passage 73 around the downstream   45
Fig. 9 illustrates another embodiment of a sys- end of die member 65, and
is extruded through die  tem for the production of a composite coextruded
orifice 36 in the form of a tubular shell. Feed   product in which hot
flowable dough from two ex- equalizer ports 57 are sized sufficiently small
to  truders is fed to a free-standing, dual faced die create a back
pressure or pressure differential   assembly. Dough for the shell component
of the thereacross sufficient to ensure complete distribu-  50  product is
discharged from extruder 81 and is tion of flowable dough throughout
distribution    carried in lines 82a and 82b to inlet passages 17 chamber
28.                                       and 18 of the center plate 11 of
die assembly 10. The core or center material for the coextruded  Dough for
the core component is discharged from product is pumped from a suitable
source via tub-  extruder 83 into feed manifold 84 and is carried in ing to
feed passages 58 and 59 in coextrusion   55  lines 85a, 85b, 85c and 85d to
feed passages 58 plates 55 mounted in each die unit. The dough is  and 59
in the coextrusion plates on both sides of carried to reservoir chamber 60
from which it    the center plate of die assembly 10. Suitable flow passes
into each of the radially extending pas-   control means 86 is provided in
each of the lines 6    



11                EP 0 434 983 B1                   12 from both extruders
to the die assembly. The pas-     a pair of die units (20, 21), with one of
said die sage of dough for the shell component and the         units being
mounted on each of the planar side core component of the product proceeds
as de-        faces (12,14) of the center plate (11), each of scribed above
in connection with Figs. 5-7, with     said die units having a distribution
chamber coextruded  product being extruded from  die   5      (28) in
communication with the channel means orifices on both sides of the die
assembly, with     (16) of the center plate, with the distribution
coextruded product being discharged from die          chamber having a
plurality of axial feed pas- orifices in both outer faces 37 of the two die
units.  sages (30) about the periphery of the chamber If desired, an
additive, such as coloring, flavor-  in communication with the shaped die
orifices. ing, etc. may be injected into the lines carrying the  io core
component dough to either or both coex-      2. The die assembly defined in
claim 1 character- trusion plates and/or to the center distribution
ized in that each of the die units (20, 21) block. This flexibility enables
a variety of coex-    comprises truded products to be produced using a
single die     a distribution plate (22) having an upstream assembly,
without interrupting the operations of the  15  face mounted on each planar
side face of the extruders.
center plate (11), and a downstream face, and The free-standing die
assembly of this inven-     a die plate (23) mounted on the downstream tion
may be used with any conventional extruders     face of each distribution
plate (22), in connection with the production of extruded,        both of
said distribution plates (22) having a coextruded, coexpanded or
centerfilled food pro-  20  distribution chamber (28) in the upstream face
ducts. No change in the operating characteristics or  thereof for receiving
extrudate material from screw configuration of conventional extruders hav-
said channel means, and a plurality of axial ing a die plate affixed to the
extruder is required   passages (30) around the periphery of the dis- when
the free standing die assembly of this inven-   tribution chamber extending
through the dis- tion is used. Similarly, the same ingredient mix  25
tribution plate to the downstream face thereof, used for the production of
extruded, coextruded,      both of said die plates (23) having a plurality
of coexpanded or centerfilled products with a conven-    axial conduits
(32) extending there through for tional die plate attached to an extruder
may be       carrying extrudate material, with each of said used in the
production of a product using the die    axial conduits being in
communication with assembly of this invention. The die assembly may  30
each of the axial passages in the distribution be used in connection with
the production of any      plate and forming a shaped die orifice (36) in a
product which is produced on conventional extrud-     downstream face of
both die plates. ers, and is particularly well suited for use in the
production of food products, such as pet foods,   3. The die assembly
defined in claim 2, char- breakfast cereals, snack foods, confections,
savory  35  acterized in that each of the die orifices (36) in coatings,
bread crumbs, croutons, and the like.       one of said die units has a
cross-sectional configuration different than that of each of the Claims
die orifices in the other die unit. 1. A free standing extrusion die
assembly which   40  4. The die assembly defined in claim 2 character- is
mounted apart from but in communication        ized in that both of said
die units further in- with the discharge end of an extruder (45), with
cludes a coextrusion plate (55) mounted be- the die assembly including a
plurality of die     tween the distribution plate (22) and the die heads
having shaped die orifices in the outer     plate (23), said coextrusion
plate having face of each die head, and distribution means  45  a plurality
of circumferentially spaced openings for carrying extrudate discharged from
the ex-    (56) extending there through, wherein one of truder to said
plurality of die heads character-  said plurality of openings (56) is
axially aligned ized in that the die assembly comprises as        and in
communication with one of said plurality distribution means
of axial conduits (32) in said die plate, a flat center plate (11) having a
pair of op-  50 a reservoir chamber (60) for receiving filling posed planar
side faces (12, 14), channel         material, means (16) extending between
said planar side     an inlet port (58) for introduction of filling ma-
faces, and at least one inlet passage (18) com-   terial nto the reservoir
chamber (60), municating with said channel means and ex-        a
coextrusion die member (65) mounted within tending perpendicular to said
channel means  55   each of said openings (56) and extending into through
which extrudate material from an ex-      an associated axial conduit (32)
of the die plate truder is introduced into said channel means,     to form
an annulus (73) between each coex- and
trusion die member (65) and the associated 7    *   11            EP 0 434
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from both extruders to the die assembly. The pas-     a pair of die units
(20, 21), with one of said die sage of dough for the shell component and
the         units being mounted on each of the planar side core component
of the product proceeds as de-         faces (12,14) of the center plate
(11), each of scribed above in connection with Figs. 5-7, with      said
die units having a distribution chamber coextruded product being extruded
from  die   5       (28) in communication with the channel means orifices
on both sides of the die assembly, with      (16) of the center plate, with
the distribution coextruded product being discharged from  die
chamber having a plurality of axial feed pas- orifices in both outer faces
37 of the two die units.  sages (30) about the periphery of the chamber If
desired, an additive, such as coloring, flavor-  in communication with the
shaped die orifices. ing, etc. may be injected into the lines carrying the
10 core component dough to either or both coex-       2. The die assembly
defined in claim 1 character- trusion plates and/or to the center
distribution      ized in that each of the die units (20, 21) block. This
flexibility enables a variety of coex-    comprises truded products to be
produced using a single die     a distribution plate (22) having an
upstream assembly, without interrupting the operations of the   15  face
mounted on each planar side face of the extruders.
center plate (11), and a downstream face, and The free-standing die
assembly of this inven-      a die plate (23) mounted on the downstream
tion may be used with any conventional extruders      face of each
distribution plate (22), in connection with the production of extruded,
both of said distribution plates (22) having a coextruded, coexpanded or
centerfilled food pro-  20  distribution chamber (28) in the upstream face
ducts. No change in the operating characteristics or  thereof for receiving
extrudate material from screw configuration of conventional extruders hav-
said channel means, and a plurality of axial ing a die plate affixed to the
extruder Is required   passages (30) around the periphery of the dis- when
the free standing die assembly of this inven-    tribution chamber
extending through the dis- tion is used. Similarly, the same ingredient mix
25  tribution plate to the downstream face thereof, used for the production
of extruded, coextruded,      both of said die plates (23) having a
plurality of coexpanded or centerfilled products with a conven-    axial
conduits (32) extending there through for tional die plate attached to an
extruder may be       carrying extrudate material, with each of said used
in the production of a product using the die     axial conduits being in
communication with assembly of this invention. The die assembly may   30
each of the axial passages in the distribution be used in connection with
the production of any      plate and forming a shaped die orifice (36) in a
product which is produced on conventional extrud-     downstream face of
both die plates. ers, and is particularly well suited for use in the
production of food products, such as pet foods,    3. The die assembly
defined in claim 2, char- breakfast cereals, snack foods, confections,
savory  35  acterized in that each of the die orifices (36) in coatings,
bread crumbs, croutons, and the like.       one of said die units has a
cross-sectional configuration different than that of each of the Claims
die orifices in the other die unit. 1. A free standing extrusion die
assembly which   40  4. The die assembly defined in claim 2 character- is
mounted apart from but in communication         ized in that both of said
die units further in- with the discharge end of an extruder (45), with
cludes a coextrusion plate (55) mounted be- the die assembly including a
plurality of die     tween the distribution plate (22) and the die heads
having shaped die orifices in the outer      plate (23), said coextrusion
plate having face of each die head, and distribution means   45  a
plurality of circumferentially spaced openings for carrying extrudate
discharged from the ex-     (56) extending there through, wherein one of
truder to said plurality of die heads character-   said plurality of
openings (56) is axially aligned ized in that the die assembly comprises as
and in communication with one of said plurality distribution means
of axial conduits (32) in said die plate, a flat center plate (11) having a
pair of op-  50  a reservoir chamber (60) for receiving filling posed
planar side faces (12, 14), channel          material, means (16) extending
between said planar side      an inlet port (58) for introduction of
filling ma- faces, and at least one inlet passage (18) com-    terial into
the reservoir chamber (60), municating with said channel means and ex-
a coextrusion die member (65) mounted within tending perpendicular to said
channel means   55   each of said openings (56) and extending into through
which extrudate material from an ex-       an associated axial conduit (32)
of the die plate truder is introduced into said channel means,     to form
an annulus (73) between each coex- and
trusion die member (65) and the associated 7    13                EP 0 434
983 B1                      14 * C   L  M   S* 



axial conduit (32), with each coextrusion die      wartigen Seite von jeder
Verteilerplatte (22) member (65) having a longitudinal passage
angebracht ist, (68) therein, and                                 wobei die
beiden Verteilerplatten (22) auf der passage means (62) extending between
the          stromaufwartigen Seite davon eine Verteiler- reservoir chamber
(60) and the longitudinal   5    kammer (28), um Extrudatmaterial aus der
Ka- passage (68) of each coextrusion die member        naleinrichtung
aufzunehmen, und auf dem Um- (65).
fang der Verteilerkammer eine Vielzahl von axialen Durchg~ngen (30)
aufweisen, die sich 5. The die assembly defined in claim 4 character-
durch die Verteilerplatte zu der stromabwarti- ized in that a plurality of
equalizer ports (57)  10  gen Seite davon erstrecken, are provided in
coextrusion plate (55) parallel    wobei die beiden Platten (23) eine
Vielzahl von to and circumferentially disposed about each       axialen
Leitungen (32) aufweisen, die sich da of spaced openings (56).
durch erstrecken, um Extrudatmaterlal zu lei- ten, wobei jede der axialen
Leitungen mit je- PatentansprUche                               15      dem
der axialen Durchgange in der Verteiler- platte in Verbindung steht und auf
einer strom- 1. Freistehendes Extrusionswerkzeug, das far
abwartigen Seite von beiden Werkzeugplatten sich aber in Verbindung mit dem
Austrittsende      eine Form-Werkzeugoffnung (36) bildet. eines Extruders
(45) montiert ist, wobei das Werkzeug eine Vielzahl von Werkzeugkdpfen,  20
3. Werkzeug nach Anspruch 2, dadurch gekenn- die an der AuBenseite von
jedem Werkzeug-          zeichnet, daB jede der Werkzeug6ffnungen kopf
Form-Werkzeugoffnungen  haben, und            (36) in einer der
Werkzeugeinheiten eine ande- eine Verteilereinrichtung aufweist, um das aus
re Querschnittsanordnung aufweist als jede der dem  Extruder ausgetretene
Extrudat zu der        Werkzeugoffnungen in der anderen Werkzeu- Vielzahl
von Werkzeugkopfen zu leiten,    25       geinheit. dadurch gekennzeichnet,
daB das Werkzeug als Verteilereinrichtung auf-  4. Werkzeug nach Anspruch
2, dadurch gekenn- weist
zeichnet, daB beide Werkzeugeinheiten des- eine flache Mittelplatte (11)
mit einem Paar       weiteren eine Koextrusionsplatte (55) aufwei-
gegenaberliegenden ebenen Seitenflachen (12,  30   sen, die zwischen der
Verteilerplatte (22) und 14), einer Kanaleinrichtung (16), die sich zwi-
der Werkzeugplatte (23) angebracht ist, wobei schen den ebenen
Seitenfl~chen erstreckt, und      die Koextrusionsplatte aufweist eine
Vielzahl mindestens einem EinlaBdurchgang (18), der         auf einem
Umfang beabstandete 6ffnungen mit der Kanaleinrichtung in Verbindung steht
(56), die sich da durch erstrecken, wobei eine und sich senkrecht zu der
Kanaleinrichtung   35    aus der Vieizahl von Offnungen (56) axial aus-
erstreckt, und durch den Extrudatmaterial von      gerichtet ist und mit
einer von der Vielzahl der dem Extruder in die Kanaleinrichtung einge-
axialen Leitungen (32) in der Werkzeugplatte in f0hrt wird, und
Verbindung steht, ein Paar Werkzeugeinheiten (20, 21), wobei         eine
Speicherkammer (60) zur Aufnahme von &      eine der Werkzeugeinheiten an
jeder der ebe-  4o   FUllmaterial, nen Seitenflachen (12, 14) der
Mittelplatte (11)   einen EinlaBkanal (58) zum EinfUhren von FOIl-
angebracht ist, wobei jede der Werkzeugein-        material in die
Speicherkammer (60), heiten eine Verteilerkammer (28) aufweist, die     ein
Koextrusionswerkzeugelement (65), das in mit der Kanaleinrichtung (16) der
Mittelplatte in  jeder der 15ffnungen (56) angebracht ist und Verbindung
steht, wobei die Verteilerkammer  45    sich in eine zugeh6rige axiale
Leitung (32) der Uber dem Umfang der Kammer eine Vielzahl
Werkzeugplafte erstreckt, um einen Ringraum axialer ZufUhrdurchgange (30)
aufweist, die mit   (73) zwischen jedem Koextrusionswerkzeugele- den
Form-Werkzeugoffnungen in Verbindung           ment (65) und der
zugehdrigen axialen Leitung stehen.
(32) zu bilden, wobel jedes Koextrusionswerk- 50      zeugelement (65)
einen Durchgang (68) auf- 2. Werkzeug nach Anspruch 1, dadurch gekenn-
weist, und zeichnet, daB jede der Werkzeugeinheiten (20,      eine
Durchgangseinrichtung (62), die sich zwi- 21) aufweist
schen der Speicherkammer (60) und dem eine Verteilerplatte (22) mit einer
stromaufwfr-   Langsdurchgang (68) von jedem Koextrusions- tigen Seite, die
an jeder ebenen Seitenflache   55  werkzeugelement (65) erstreckt. der
Mittelplatte (11) angebracht ist, und einer stromabw~rtigen Seite, und
5. Werkzeug nach Anspruch 4, dadurch gekenn- eine Werkzeugplatte (23), die
an der stromab-      zeichnet. daB parallel zu und auf einem Um- 8    15
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i                               *  ~~~~~~~~~~~~~~C   L   M   S * fang um
jede der beabstandeten Offnungen           axiaux (32) s'dtendant a travers
eux-memes (56) eine Vielzahl von Ausgleichs6ffnungen         pour
transporter la matibre de produit extrud6, (57) in der Koextrusionsplatte
(55) vorgesehen     chacun desdits conduits axiaux 6tant en com- sind.
munication avec chacun des passages axiaux 5       de la plaque de
distribution et formant un Revendlcatlons
orifice de matrico en forme (36) sur la face aval des deux supports de
matrice. 1. Assemblage de matrice d'extrusion indepen- dant qui est monte a
l'ecart mais en communi-   3  Assemblage de matrice selon la revendication
cation avec lextrdmit4 de d~chargement d'une   1o  2, caract~ris4 en ce quo
chacun des orifices extrudouse (45), I'assemblage de matrice corn-     de
matrice (36) de l'une desdites unites de prenant une pluralite de totes de
matrice ayant    matrice possede une configuration en coupe des orifices de
matrice en forme sur la face       transversale diff6rente de cello de
chacun des exterieure de chaque tete de matrice, et des       orifices de
matrice de l'autre unite de matrice. moyens de distribution pour
transporter lo pro-  75 duit d'extrusion ddcharg6 depuis l'extrudeuse   4.
Assemblage de matrice selon la revendication vers ladito pluralit6 de totes
d'extrusion, carac-  2, caracterise en co quo les deux dites unit6s terise
on ce quo lassemblage de matrice corn-      de matrice comprennent en outre
une plaque prend en tant quo moyens de distribution une       de
coextrusion (55) montee entre la plaque de plaque centrale plate (11) ayant
une pairs de   20  distribution (22) et le support de matrice (23), faces
laterales planes opposees (12, 14) des       ladite plaque de coextrusion
ayant une pluralite moyens a canal (16) s'etendant entre lesdites
d'ouvertures circonftrentiellement espaces plaques lat~rales planes, et au
moins un pas-      (56) s'teondant a travers elle-meme, dans le- sage
d'entree (18) communiquant avec lesdits       quel une de ladite pluralite
d'ouvertures (56) moyens & canal at s'dtendant perpendiculaire-  25  est.
alignpo axialement et en communication ment auxdits moyens a canal a
travers lequel       avec un de ladite pluralite de conduits axiaux la
matiere de produit d'extrusion provenant        (32) dudit support de
matrice, une chambre de d'une extrudeuse est introduite dans lesdits
reservoir (60) pour recevoir la matiere de rem- moyens a canal, et une
paire d'unit~s de ma-       plissage, un acces d'entreo (58) pour l'intro-
trice (20, 21), Iune desdites unites de matrice   3o  duction de matiere de
remplissage dans la etant mont6e sur chacune des faces laterales
chambre de reservoir (60), un el6ment a matri- planes (12, 14) de la plaque
centralo (11),        ce de coextrusion (65) monte dans chacune chacune
desdites unites de matrice ayant une       desdites ouvertures (56) et
s'etendant dans un chambre de distribution (28) en communication
conduit axial associe (32) du support de matri- avec les moyens a canal
(16) de la plaque   35     ce afin de former un anneau (73) entre chaque
centrale, la chambre de distribution ayant une     6lment A matrice de
coextrusion (65) et le pluralit6 de passages d'alimentation axiaux
conduit axial associ6 (32), chaque 6l6ment A (30) autour de la p~riph~rie
de la chambre en      matrice de coextrusion (65) ayant un passage
communication avec les orifices de matrice en      longitudinal (68) a
travers lui-meme, et des forme.                                     40
moyens de passage (62) s'6tendant entre la chambre de r~servoir (60) et le
passage longi- 2. Assemblage de matrice selon la revendication
tudinal (68) de chaque 6lment a matrice de 1, caractdris6 en ce quo chacune
des unitjs        coextrusion (65). de matrice (20, 21) comprend une plaque
de distribution (22) ayant une face amont montee   45  5. Assemblage de
matrice selon la revendication sur chaque face lat~rale plane de la plaque
4, caracteris6 en ce qu'une pluralite d'acces centrale (11), et une face
aval, et un support     6galisateurs (57) sont pr~vus dans la plaque de
matrice (23) montd sur la face aval de          de coextrusion (55)
parallblement A et circonf6- chaque plaque de distribution (22), les deux
rentiellement disposes autour de chacune des desdItes plaques de
distribution (22) ayant une   5o  ouvertures espacdes (56). chambre de
distribution (28) sur leur face amont afin de recevoir la matibre de
produit extrude provenant desdits moyens a canal, et une pluralit6 des
passages axiaux (30) autour de la p~riphdrie de la chambre de distribution
5s s'etendant a travers la plaque de distribution jusqu'a leur face aval,
les deux dits supports de matrice (23) ayant une pluralite de conduits 9


