-1- EXTRUDER DI E AND CUTTER FOR FI LLED FOOD CROSS- REFERENCE TO RELATED
APPL| CATI ONS 100011 This application clains priority under 35 U.S.C. 119
on U S. Provisional Application No. 60/387,445 filed on June 11, .2002, the
entirety of which is hereby incorporated by reference. BACKGROUND OF THE
INVENTION 1. Field of the Invention: 1300021 The present invention relates
to an extruder die and cutter assenbly for extruding filled food pieces.
More particularly, the present invention relates to an extruder die and
cutter assenbly, which includes an extension formed on an extrusi on nenber
and a filling tube for allowng the extrudate to exit the die and cutter
assenbly fromthe si deEXTRURER DIBtAND GITBAR KGR EIN ZD FOMM0031 Extruders
for producing extruded food pieces are known. Such extruders can
conventionally include a pressure vessel for containing, under pressure, a
mash of the food to be extruded. Furthernore, pressure exerting neans for
mai ntai ning pressure in the pressure vessel, a manifold in fluid
comuni cation with the pressure vessel, and a die and cutter assenbly,
generally | ocated underneath the pressure vessel, in fluid comunication

-2- with the manifold ' i ed food is cut to size by
a die and cutter assgﬁ§ﬂ§§$?9@§i¥gﬁ%ﬁﬁagiggébﬁggﬁﬁggﬁggﬁrﬁéNﬁxtruded in
such extr&ﬂﬁrs include, e,g., neats, .
{ | his application claims priority under 35 U.S.C. § 119 on U.S. Provisional
Application No. 60/387,445 filed on June 11, 2002, the entirety of which is hereby

incorporated by reference.

BACKGROUND OF THE INVENTION

l. Field of the Invention:

10002] The present invention relates to an extruder die and cutter assembly for
extruding filled food pieces. More particularly, the present invention relates to an extruder
die and cutter assembly, which includes an extension formed on an extrusion member and

a filling tube for allowing the extrudate to exit the die and cutter assembty from the side.

2. Description of Background Art:

[0003] Extruders for producing extruded food pieces are known. Such extruders can
conventionally include a pressure vessel for containing, under pressure, a mash of the food
to be extruded. Furthermore, pressure exerting means for maintaining pressure in the
pressure vessgl, a manifold in fluid communication with the pressure vessel, and a die and

cuiter assembly, generally located undemeath the pressure vessel, in fluid communication



poultry, seafood, cereal grains, vegetables, fruits, and solid dairy
products. As specific exanples, the mash may be prepared from beef,

chi cken, shrinp, wheat, corn, rice, potatoes, apples, and cheese. [00051 -
The food is ground to a particle size consistent wwth formng a fluid mash,
e.g., particle sizes that will pass tigough a U S. Screen Series No. 5
screen, nore usually a No. 10 screen, and often a No. 20 screen up to

about a No. 100 screen. [0006] Water or other dispersing liquids, e.g., 3%
roduce a liquid nmash.

to 70% nmay, be add to the ground_ food jn order to pr
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the Iike may be added to the nmash, in conventional anmounts. Mst often, a
gel ling rAt&Rbly) is added to the nmash, e.g., a settable gumor pectate, for
exanpl e, guar gum and sodium al gi nate, in conventional anmounts of about
0.1% t o 49904]The Fgudhoducpetitaicen ibs astudsy i sgeh lekfigdagantlud®. de., nfeals, 5% t 0
10% sol uti on of cal ciumchloride and sodium alginate. [0007] e present
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US  Pat : , r. die.and cutter _assenbly includes
an extense?(%l?]lpl\%b}%e olrll%‘p%’e%éﬂrr S?&éﬁfoﬁﬁggﬂ cglhc % g‘?@?nﬁ?ﬁbé". 4% ow
for the ex&f{tudate to exit the die and cutter assenbly fromthe side. U S
Appl i cat iPSHIRG: WP 780 B865%¢-now U. S, Patent No. 6,511,309 Bl, is hereby
incorporated by reference. In the above application; however, the filling
t ube ext d8005It hr Jhgiood is @ryind tof particimtizs cansistens valhfomyingfa fikid nesshy aigi on
menber, naking the extrusion nmenber difficult to clean between process
runs. e patticle sizes that will pass through a U. S. Screen Series No. 5 screen, more usually a

No. 10 screen, and often a No. 20 screen up to about a No. 100 screen.

[0006] Water or other dispersing liquids, e.g., 3% to 70%, may be added to the ground
food in order to produce a liquid mash. Binders, flavors, preservatives, colors, stabilizers,
antioxidants, and the like may be added to the mash, in conventional amounts. Most often,
a gelling material is added to the mash, e.g., a settable gum or pectate, for example, guar
gum and sodium alginate, in conventional amounts of about 0.1% to 25%. The gum or
pectate is set by a gelling agent, e.g., a 0.5% to 10% solution of calcium chloride and
sodium alginate.

[0007] The present inventor has also invented an extruder for extruding foodstuff
containing a filling. In U.S. Application No. 09/576,766 filed on May 24, 2000, now U.s.
Patent No. 6,511,309 B1, an extruder die and cutter assembly includes an extension
formed on the extrusion member and a filling tube to allow for the extrudate to exit the die
and cutter assenibiy from the side. U.S. Application No. 09/576,766, now U.S. Patent No.
6,511,309 Bl., is hereby incorporated by reference. In the above application; however, the
filling tube extends through a length of an interior passageway of the extrusion member,

making the extrusion member difficult to clean between process runs.



-3- SUMVARY OF THE | NVENTI ON [0008] It is an object of the present
invention to provide an extruder die and cutter assenbly, which makes up

for the above deficiencies of the background art. Specifically, it is an
obj ect of the present invention to provide an extruder die and cutter
assenbly, which includes an extruded p3oduct having a filling, and wherein

the extruder die and cutter assenbly is easily cleaned between process
runs.” [0009] It is another object of the present invention to provide an
extruder die and cutter assenbly, which includes an easily replaceabl e

filling passageway extension. The filling passageway extension can be
easily renoved for cleaning_or replaced between Process runs. In addition,
the filling passageway ext YOBTHEAIMNMENRIQNf f erent  shapes to

correspond with a shape of the extrusion passageway of an extrusion die in
order t dO888lai nlaisrmy ebjedsn the gneseyt nvemboh foopdsidafdn witiddendfd hdd B@ter
[0010] In order to acconplish the above objects of the present invention, a

die and assdrhbly, ®Bishmiukes ﬁ?_ffoﬁtﬂe Qﬁéﬂ’d«'&’eﬁfcien@m&”H&Q%cké@gﬁé-hn.agp@&ﬁegw,e_d
extrusi on nenber having a tfirst, open end and a second, close end, 'said -

TSt e il doRel B! bRGHE BRnlin i Wl iGOHIALEAL) RO oM N Loy,

mani fold of the extrude sai d second, clos el'ng forngd

et et on Reh b bR S8 e iRk TR UG o6 mieren e adssriednd

el ongated extrusion . menhber. sajd filling passageway being attachable to a
second Wbﬁe%?lyt?ﬁ%asgxpwl?ewmc%ﬁsﬁlIFSst filling passageway
extension, said first filing passageway extension

[0009] It is another object of the present invention to provide an extruder die and

cutter assembly, which includes an easily replaceable filling passageway exfcnsion. The
filling passageway extension can be easily removed for cleaning or replaced betWeen
process runs. In addition, the filling passageway extension can be formed iﬁ different
shapes to correspond with a shape of the extrusion passageway 6f an extrusion die in order
to obtain a more consistently formed foodstuff with a ﬁlliﬂg.

[0010} In order to accomplish the above objects of the present invention, a die and
cutter assembly for an extruder, comprises:

[0011] ~an elongated extrusion member having a first, open end and a second, closed
end, said first, open end being attachable in fluid communication with a ﬂrst manifold of
the extruder, said second, closed end being formed by a removable extrusion end cap;
[0012] an extension formed on said elongated extrusion member;

[0013] a filling passageway formed in a wall of said elongated extrusion meﬁber, said
filling passageway being attachable to a second manifold of the extruder;

[0014] a first filling passageway extension, said first filing passageway extension

being in communication with and removable from said filling passageway, said first filling



being in comunication with and renovable fromsaid filling passageway,
sald first filling -4- passageway extension extending generally transverse
to said filling passageway and into said extension of said el ongated
extrusi on nmenber; [00151 an extrusion die fornmed on said extension of said
el ongat ed extrusion nmenber; and [0016]4-a cutter nenber havi ng an opened
drivabl e end, an elongated cutter wall, and an opened cutter end with a
cutting surface for cutting extrudate to a desired length as the extrudate
exits the. di said cutter nber bej.ng di sposed at_least. partially over
and r et AR EieRbh SiiePERE hnetaly Mol SR ua Fr NS ey 2k ik A ol o
at the drivable end to_ a drive device of the extruder for reciprocatably
sliding tA¥ SEmsinpisydelangaisd evasommanberhenber over and away from the
extrusion die. [0017] Further scope of applicability of ‘the present

i nvent i odOWS]l bee exteusappdic dorinedf arosaid baenkddrao @il dosgitedtiikicH Mmember;

herei nafter. However, it should be understood that the detailed
descriptiapd and specific exanples, while indicating preferred enbodi nents

of the invention, are given by way of illustration only, since various
changes gpghgyodi §i.gaL, AT : I 4 SCOo f.the invention
wi | | becgme 6rzlgpar gnl'?ér!trgg@ﬁ%-\éﬂg%g%nﬁ gﬁenl%}rj;d kéblgg d, r%ﬁ%ﬁ%?&s c‘é%?rzﬁ’ qgﬁng
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“her einbel ow and t he acconpanyi ng draw ngs whi.ch are given by way of '
§illustr aF?(HH‘?%Wey}fs b disn &élda%%ﬁ dpemben being wispesed: pelogste pariielly rovenwidn,
a‘r‘lld wher Elz'elzcri]f)rocally slideable on the extrusion wall and operably connectable at the dﬁvable end to
a drive device of the extruder for reciprocatably sliding the cutting surface of the cuiter
member over and away from the extrusion die. |
[0017] Further scope of applicability of the present invention will become apparent
from the detailed description given hereinafter. H(Swever, it should be understood that the
detailed description and specific examples, while indicating preferred embodiments of the
| invention, are given by way of illustration only, since various changes and modifications

within the spirit and scope of the invention will become apparent to those skilled in the art

from this detailed description.

BRIEK DESCRIPTION OF THE DRAWINGS
[0018] The present invention will become more fully understood from the detailed
description given hereinbelow and the accoinpanying drawings which are given by way of
illustration only, and thus are not limitative of the present invention, and wherein:
[0019] Figure 1 is a perspective view of the die and cutter assembly of the present

imvention,



[0019] Figure 1 is a perspective view of the die and cutter assenbly of the
present invention; 5- [0020] Figure 2 is a front elevation of the die and
cutter assenbly of the present invention illustrating the "ready to cut”
state; [0021] Figure 3 is a front elevation of the die and cutter assenbly
of the present invention illustrating$he "after cut" state; and [0022]
Figure 4 is a cross-section of the die and cutter assenbly of t he present
invention along line 4-4 of Figure 3 with the filling passageway extensions
24 and 44 noved for clarlt 0023] e5|safron el vatlon of t he
annul ar e[QP#@m oh ‘A Bl & eﬁié’aB?réé’gﬁng hoRh CPBFE 25560 % Brupwsati s a
top view of the annular extrusion nmenber 9 and filling passagevvay

ext ensi or¥ention ilwsirafing thenreadive fed stale; [ 0025] Figure 7 is a bottom view of
the annul ar extrusion nenber 9 and the filling passageway extension 24 of
t he presdff2ljnveliguon; js00Zht kicyatien 81 itke diev amdvcaftert haefbly b theppesageway
extension 44 of the present invention; [0027] Figure 9 is a view of the

bot t om capvdntioantusidatihg e "RASSATENRY, st ension 24 of the present
i nvention; and [0028] Figure 10(A)- 10(C) are views of the extension 22 of

the pr ese(@bzi]_nvemgiu%l 4 isPETEbLER-ESGR BT &N 5 Mrlel\sjy%\gﬂro\f the present

invention along line 4-4 of Figure 3 with the filling passageway extensions 24 and 44 |
. removed for clarity; |

[0023]  Figure 5 is a front elevation of the annular extrusion member 9 of the present

mvention;

[0024] Figure 6 is a top view of the annular extrusion member 9 and .ﬁlling

passageway extension 44 of thé present invention;

[0025] Figure 7 is a bottom- view of the annular extrusion member 9 and the filling

passageway extension 24 of the present inventi.on';

[0026] Figure 8 is a view of the filling passageway extension 44 of the present

invention; |

[6027) Figure 9 1s a view of the bottom cap 11 and filling passageway extension 24 of

the present invention; and

[0028] Figure 10(A)-10(C) are views of the extension 22 of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0029] The present Invention will now be described with reference to the
accompanying drawings in which the same reference numerals have been used to identify

the same or similar elements.



The 100291 present invention will now be described with reference to the
acconpanyi ng drawi ngs i n which the sane reference nuneral s have been used
to identify the sane or simlar elenments. -6- [00301 Figures 1 and 2
i1lustrate the die and cutter assenbly of the present invention in the
"ready to cut" state. Referring to Figwes 1-2, the die and cutter assenbly
of the present invention | includes an el ongated annul ar extrusion nunber
9 having a generally tubular extrusion wall 10. An extrusion end cap 11 is

connecte t he_extrusi o 1] 1 .0 close a bottomend of the annul ar
ext r usi oﬁom‘oer F@”&‘?‘?(L)hs ﬂ’rﬁlrboﬁ@ﬁtr?t‘ég‘lf ‘%ﬁ gnd sutfer desenyly of g’ezl’)"eslegt yFeg n

adj acent an upper end of the extrusion nunber 9. The extrusion end cap 11
i sat t achdbt ercady tocuEXsiplgsi Bafeming to1igwyes 165 thexdivphusl cuttqs| agsenitily yofahe
screws (not shown). A gasket 47 (see Figure 9) is |ocated between the

ext r usi orpresent inapntich hivetlidee an eldngateid ennuwat kxttdsiomnonbar9 havieg s Weterhat
extrudate does not seep through the bottomend of the extrusion nenber 9.

The die anslistdx@BionssAIPo.Y Ah KirubiBf ABREFNY ik BYEREAN0 it o@hiRENRAl got o an
extruder, such as the extruder described in U S. Patent No. 5,773,043, the

ont 12y Bl b 8P BERLLOARA, oL R o il bt PETEL

not be descr . e 2 is™attac
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contai ning a mash under pressure by a pressure asserting device (not
shown) . [Fep31zs pifprehable toghe grigusion wall Yt by.efoniskampisan pliralityi of ssravscinot er
assenbly | of the present B
. shown). A gasket 47 (see Figure 9) 1s located between the extrusion end cap 11 and the
extrusion wall 10 m order to ensure that extrudate does not seep through the bottom end of
the extrusion member 9. The die and cutter assemblyll of the present invention is
attachable to an extruder, such as the extruder described in U.S. Patent No. 5,773,043, the
entirety of which is hereby incorporﬁted by reference, and will therefore not be described
in detail. The open feed end 12 is attachable in fluid communication to a manifold (not
shown) by, for example, a threaded flange 40. The manifold is connectable to a pressure
vessel (not shown) for containing a mash under pressure by a pressure asserting device
(not shown).
[0031] Further to thss, it is preferable that the die and cutter assembly 1 of the present
invention be a 1 % or a 2”.diameter assembly. A 2” diameter assembly would be the
maximum diameter suppoftable by, for example, the above mentioned extruder. However,
it should be understood to one having ordinary skill in the art that an assembly of a larger
or smaller diameter is within the scope of the present invention. The use of larger

‘diameter assemblies can be accomplished by modifying the extruder itself to provide a

larger distance between assemblies. Alternatively, a larger diameter assembly can be



invention be a 1 '/4" or a 2" dianeter assenbly. A 2" dianeter assenbly
woul d be the maxi num di aneter supportable by, for exanple, the above

menti oned extruder. However, it should be understood to one having
ordinary skill in the art that an assenbly of a larger or snmaller dianeter
is wthin the scope of the present inveption. The use of |arger dianeter
assenbl i es can be acconplished by nodifying the extruder itself to provide
a |arger distance between assenblies. Alternatively, a |arger dianeter
assenbly can be .-7-. acconplished b rovidi ng an assenbly on_every ot her

2t t achmerCoomphshed; v FRATNRG otk prsebihee s AT rjbel sbehmstt,. Wit paefnating
filling passagemaﬁ'zo extends through the extrusion wall 10 of the

ext r usi orfttagfpergs being Tlesed offl i ng passageway 20 is forned by drilling a hole
t hrough a thickened portion 40 of the extrusion wall 10 parallel to an

axi s of t{he@32xt r usfillingpassagews 20 etigndsthroeih idicedtlRNNwAIN €0 80fhe(xBAsibhgur €S

4, 6 and 7). In addition, a hole 41 is drilled in the thickened portion 40
general | ¥naibaren iyl mling BRLEAay TP isRhfiod by ilfifly § YIUHGA okl an
axi al passage 42 forned %g t%% extrusi on Henber gﬂ%h the ?@$ﬁ?ﬁﬁd&%gg
passage [ ditional hole 43 is forned t ugh t he
ext r usi og vval [4015{:%%3%& lggiw gﬁghoa ar%l,ﬁﬁl %%8&35@*&? BHirusen I’?ﬁgb‘-’f{y glog%ails
formed coaxi i.th the hole 41. illing_ passageway extension 44 is
2t t ached STt raElrest E55 Figdien . ApbrnS To B ErolnciLas driisdandbas by
a set screw 45, for exanple, which is inserted through hole 49 forned in
the ext fijskened\partion 40 geaeralty gerpendirulan thereio.o Thedagerbris imicommtungatioh | i ng
passageway extension 44 to secure the filling passageway extension 44 in
pl'ace. Anwvithari mjal4@iscan dBdormeskid the eseaionatnbard it fillihg aRassageny
extension 44 and the hole 43 to ensure that .

Furthermore, an additional hole 43 is formed through the extrusion wall 10 opposite to the

thickened portion 40. The hole 43 is formed coaxial with the hole 41. A filling,

passageway extension 44 is attached to the annular extrusion member 9 through the holes

41 and 43 by a set screw 45, for example, which is inserted through hole 49 formed in the

extrusion wall 10 (See Figure 4) and into engagement with the filling passageway

extension 44 to secure the filling passageway extension 44 in place. An o-ring 46 can be

used to seal between the filling passageway extension 44 and the hole 43 to ensure that

filling material does not seep into the axial passage 42 of the annular extrusion member 9.

The filling passageway 20 is also in fluid communication with a second manifold (not

shown), which is connectable to a second pressure vessel (not shown) for containing a

filling under pressure by a second pressure exerting device (not shown) via the filling

passageway extension 44.

[0033] It is noted that the manifolds are mcluded in the embodiment described above

for distributing the mash and the filling to a plurality of die and cutter assemblies.

However, if only one die and cutter assembly is to be used, the necessity of the manifolds

is eliminated.



filling material does not seep into the axial passagé 42 of the annul ar

extrusion nenber 9. The filling passageway 20 is also in fluid o
comuni cation with a second manifold (not shown), which is connectable to
a second pressure vessel (not shown) for containing a filling under -
pressure by a second pressure exerting-gevice (not shown) via the filling

passageway extension 44. [0033] It is noted that the manifolds are included
in the enbodi ment descri bed above for distributing the mash and the

filling t lurglity of die and_ cutter assenblies;, _However, if only one
di e and cﬁ)to?gf as n?#?‘s’iog ‘PSmE%r %é’éﬂ,&ishaél ReeRey ?9 fBTm}?ﬁét Aehriagpdsa j s
elimnated. -s- [0034] The extrusion nenber 9 includes an extension 22
formed at'8RpENI 8 pYisof the ghirusierymembst 9 Bhe sxtghsiom@2eigtmagiteshtontheber
9. The extension 22 is nmounted to the extrusion nenber 9 at a side surface

t her eof bgxirfsom wxabpl 2 at a e saficeythatobby,efos eR2mplshagiluatitenf sérwedgh
respective holes 30 fornmed in the extension 22 (see Figures 2 and 4). The

ext ensi onwARhalxtddi thRubEl e8pati@UJISIE Rorfied it I BxtBikiGN 2 (R EQfret 2and
cooperating wth a cutting element 21 of a cutter nmenber ‘as wll be

24 artBenay CBR L R Rl bt LSRG 9B 1 S bR e B P Yo e

24 is attdched to the fi pass subs rarl Ilngangle
Fogures 2V N8 vl 1P of 2 SAEE TR % nillRe fetribi Feheloved general 1y
centrally of the extension 22 of the extension nenber 9. However, it should
be noted00fk t Ferthemoraga falling geaseagerny esrdensipn224 cignattdched He thochilling
of f-center, depending on the application. For exanple, it is possible to
provi de tpessdgeivhy 17§ gasibsigatially exightsingle to the axis of the filling passageway 20.

Referring specifically to Figures 2 and 7, the filling passageway é)-(.tension 24 is located

generally centrally of the exiension 22 of the extension member 9. However, it should be

noted that the filling passageway extension 24 can also be located off-center, depending

on the application. For example, it is possible to provide the filling passageway extension

24 such that an entirety of a bottom half of the extrusion passageway 19 is filled by the

filling passageway 24. In this example, rather than providing a filling through the filling

passageway, a second mash can be supplied in order to form a two-layered product.

{0036] It should also be understood that the die and éutter assembly of the present

invention can also be operated in a reverse manner. Specifically, providing a mash to the

filling tube and a sauce or filling to the axial passage 42 can form a very unique food

product having a coating on the outside. Of course, in this example, the relative sizes of

the filling tube extension 24 and the extrusion passageway 19 may have to be modified in

order to obtain a desired product.

[0037] Referming again to F igﬁres 2 and 7, the filling passageway extension 24 of the

filling passageway 20 extends within an extrusion passageway 19 formed in the extension

22 of the extrusion member 9. Referﬁ'ng to Figure 9, the filling passageway extension 24



24 such that an entirety of a bottom half of the extrusion passageway 19 is
filled by the filling passageway 24. In this exanple, rather than _
providing a filling through the filling passageway, a-second mash can be
supplied in order to forma two-layered product. [0036] It should also be
understood that the die and cutter assegbly of the present invention can
al so be operated in a reverse manner. Specifically, providing a mash to the -
filling tube and a sauce or filling to thehaxial pgssagf 42 can fprnlﬁ_very
uni que food; duct havi.n coating, on the outside, course, in this

ex a?rpl e, ctfﬁ%le?‘ré‘ﬁa% iR?éSﬂg?‘%@g 2§f i3 THeRieq f9 fhrgexitHsionesikRal di @lathgrrximupien
extrusi on passageway 19 na¥ have to be nodified in order to obtain a
desired gpreabet? by aowpporRbiaskritn ghideisrfotmedringrgrally Ritartte Tillinghpaskigelviang
passageway extension 24 of the filling passageway 20 extends within an

ext r usi orexpasvagndbhelppat brdki2e it Beachsd etk @Rtrusidn ehd AL 1 EXY huslegmgrenber
9. Referring to Figure 9, the filling passageway extension 24 -9- of the

f
fI11ing ropeadayey Rllerite TYHLEE A thd RRinHlUskoRy EREGER Al %L%é M oh

extrusion nenber 9 by a support bloc > OLHSG intett Ly
the filli X nsion.24. The suppor ocC . 1S aghe o]
the extr u%?gﬁ&gﬁgﬁgﬁﬁl?%@ﬁgg 8 gsrsg%? i 3 ?%Pgrgrfﬁ{]ﬂﬂ h?e eﬁé‘f”é’ropifﬁ‘a 0 Eilgu re

7, the fihlin ass &ay extension 24 is supported in comrunication with
the fillihg ?éﬁﬁ%&g$'20 by connecting the extrusion end cap 11 to the
extrusion wall 10. [0038] The die and cutter assenbly 1 of the present

i nvent i od0@3&%o i Abe difeandacutter tassembie tbeft the présent inyentiompisn inklideabl entend - 15,
an elongated cutter wall 16, and an open cutter end 17. The cutter wall 16
“i ncl udes maerhivarsinbavdng entopesidivaBie dmdr n& chnt dlei@en] E@ter wall 16, and an open

-

cutter end 17. The cutter wall 16 includes a housing or extension 34 formed thereon for
supporting a cutting element 21. The cutting clement 21 includes a cutting surface 18 for
'cooperating with the extrusion die 13 to cut and crimp extrudate to a desired length as the
extrudate exits extrusion die 13. The cutting element 21 is mounted to a face plate 35
mounted on the extension 34 by a plufality of screws 36. The cuitting surface 18 of the
cutting element 21 is formed at an angle between 25 to 90° fo a surface of said cﬁtting
element 21. Referring to Figure 2, the elongated cutter wall 16 includes two cut—out
portions 38 formed on an outside surface thereof adjacent the open drivable end 15. The
cut-out portions 38 are for receiving the operable end of a drive device (not shown) in
order to reciprocate the cutting member 14 and therefore the cutting element 21 up and
down in cooperation with the extrusion die 13. The drive device can be any well known
device for reciprocating the cuiting member 14. It is also possible to provide a groove {not
shown) around the outer circumference of the annular extrusion member 9 instead of the
cut-out portions 38 as would be understood to one having ordinary skill in the art.

[0039] It is noted that the extrusion wall 10 and the cutter member 14 are illustrated

having cooperating tubular shapes; however, it can be readily understood to one having



supporting a cutting elenment 21. The cutting elenent 21 includes a cutting
surface 18 for cooperating with the extrusion die 13 to cut and crinp
extrudate to a desired length as the extrudate exits extrusion die 13. The
cutting elenment 21 is nounted to a face plate 35 nounted on the extension
34 by a plurality of screws 36. The cutjping surface 18 of the cutting
element 21 is forned at an angle between 25 to 90 to a surface of said
cutting elenent 21. Referring to Figure 2, the elongated cutter wall 16

i ncludes t cut:ﬁut portjons 38 forned on an outside surface thereof

adj acent PHEBHERIH dpithe BitdhadiBey may Peanadejip esher ¢nopeiating semeans wWalk All
receiving the operable end of a drive device (not shown) in order to
reci pr ocathet ismecesearyiis forrtberiouiting 4ncanter tiHeo dioe an tidsidecdibiniteg o€ bemegally &k up
and down in cooperation with the extrusion die 13. The drive device can be

any wel | danmvize gielviloge 20 ihd 6@IEE AtdtdithnidN@abs bF tHRRERE wllf 10 b aliswal SO
possible to provide a groove (not shown) around the outer circunference of
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t hat the E(‘)‘Si on wall 10 and the cutter nenber 14 are illustrated having
cooperating tubul ar shapes; however, it can be readily understood to one
havi ng 10- 2 dingry skill in the art that they may be nade in other -
cooper at i 48 @hap ée QBergapn of e die apchputfes ¥ 8f {hej predept invhrtioruwill ngw
menber 14 to have an inside dianeter of generally the sanme size and shape
as the oultesicsaingdavidh wierem to MigreesoT antdhie Eigtraubiltustratas the 19eddy t@kbhtdwtatd, he -
cutting nenber 14 to reciprocate in a sliding manner on the outside of the

‘ext r usi ornwhileaFigurk® ilh3G4Q% Hheafppentitstan efdHifg @b Eiand 2C el BhsORI8ARLY Of

the present invention will now . : ‘
through the open fixed end 12 of the extrusion member 9 from the pressure vessel for
containing a mash of food while the cutter_member 14 is in the upper positibn. The filling
is also forced through the filling passageway extension 44, the filling passageway 20 and
the filling passageway extension 24 from the pressure vessel for confaining filling. As
noted above, if a plurality of die and cutter assemblies are used, the mash and filling are
also fed through first and second manifolds, respectively, for distributing the mash and
filling to the die and cutter assemblies.
[0041] The mash and filling merge together in the extrusion passageway 19 and are
forced through the extrusion die 13. Once a predetermined length of extrudate is fed
through the extrusion die 13, the cutter member 14 is moved from the position illustréted
in Figure 2 to the position illustrated in Figure 3 to cut the extrudate to the predetermined
length. The movement of the cutter member 14 drives the cutting surface 18 of the cutting
element 21 into cooperation with the extrusion die 13 in order to cut the extrudate and

crimp the extrudate to ensure that the filling remains within the extruded food product

after being cat.



be described with reference to Figures 2 and 3. Figure 2 illustrates the
"ready to cut" state, while Figure 3 illustrates the "after cut" -state.
Referring to Figure 2, the mash is forced through the open fixed end 12 of
the extrusion nmenber 9 fromthe pressure vessel for containing a mash of

food while the cutter nenber 14 is in.tjhe upper position. The filling 1is
al so forced through the filling passageway extension 44, the filling
passageway 20 and the filling passageway extension 24 fromthe pressure

vessel faqr ntaining filling. As noted above, if a plurality of die and
cutter a(s)[gg%ﬁl i eﬁlﬁr %’%e‘aﬁefﬁwg RESHS afRIUALPYSI, gVish dhe spxdpndated exifing uids
first and second manifolds, respectively, for distributing the mash and
filling teFiupiendgielhael bung eyt bydbe nesipresatinfe0autirls Mhmbembhinagrderf tolgrodwgemer ge
together in the extrusion passageway 19 and are forced through the

ext r usi orfodd protiicts Ofie praicermphet dsrpilned | ength of extrudate is fed through
the extrusion die 13, the cutter nenber 14 is noved fromthe position '
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crinp the_extrudate to ensure_th the filling remains within the extruded
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continuously with the extrudate exiting the extrusion die 13 and being cut
by the r&eRlprcdcHith igfibinetnasgawah@d hayinga pastegeway pf edlifferent shpeprBauct s
of a predeterm ned length. [00431 It should be noted that the renoval of
the end elpws thapossipiliiytdf nhdtehifig kild stgpe of the passageway in the filling passageway
extension 24 with the eﬁ(t;usion passageway 19 formed in the extension 22. This provides
the advantage of increasing the consistency in the shape of the resulting extruded food
product. The possibility of removing the extrusion end cap 11 and filling passageway
extension 24 also allows for easy cleaning of the die and cutter assembly 1.
[0044] It should also be noted that the provision of the filling passageway 20 being
formed in the extrusion wall 10 also climinates the necessity of providing a filling tube
down the axial passage 42 of the annular extrusion member 9. This also provides the
advantage of easy cleaning of the die and cutter assembly 1 of the present invention in
order to prevent the contamination of the assembly.
[0045] Referring to Figures 4 and 6, the filling passageway 20 includes an upper
portion 25, which extends through the extrusion wall 10 above the hole 41. The upper
portion 25 opens at an upper end of the extrusion member 9. During operation of the die
and cutter assembly 1, the upper portion 25 is closed by a sealing member 27 (Sce Figﬁre

4). The sealing member 27 includes an annular base 29 and a projection 30. The

projection 30 includes an o-ring 31 thereon for sealing the upper portion 25 of the ﬁllihg



passageway extension 24 allows the filling passageway extension 24 to be
renoved from the filling passageway 20. This allows for the filling
passageway extension 24 to be replaced with a filling passageway 24 having
a passageway of a different shape. This allows the possibility of matching
t he shape of the passageway in the filhpng passageway extension 24 with

t he extrusion passageway 19 forned in the extension 22. This provides the
advant age of increasing the consistency in the shape of the resulting '
- extruded food product. The possibility of renmoving the extrusion end cap
11 and f iNF5eREYHadl udrass thahthe Alingnateria) dass apt sae ifie theeaxdsl pepsean A gf of
the die and cutter assenbly 1. [00441 It should also be noted that the
provi si orhoénnuke ekirtdiommepdssgeway 20 being forned in the extrusion wal
10 also elimnates the necessity of providing a filling tube down the

axi al pageeq® 42Helveldefaleindly GXhE S A DR QEschbly Nibet@éenOpBEQY irglas the
advant age of easy cleaning of the die and cutter assenbly 1 of the present
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portion 25, which,extends.through e extrusion |1 10 above the hole 41.
The. uppediisbnyoalsRBraEhe B Ailferstascur AlScan be BRG, ShaRghpvos
Duri ng op?ration of the die and cutter assenbly 1, the upper portion 25 is
cl osed byleandigspiutign pepsan supplieddbromgh theupngy portina 28eal i ng nenmber 27

i ncl udes an annul ar base 29 and a projection 30. The projection 30

i ncl udes [8@479- r i Ploe Butterhaeater fldr issdizbosed athkeastppetialfyo ol e An® Tedprochidy
filling -12- passageway 20 to ensure that the filling material does not

‘seep i nt elildablenoti B (HRASEGENADNOK 21l bhE IPEFUARY coMidetédi £ TNBHFRMe &hd to a
dnive ‘d‘f".‘ViCC for reciprocatably sliding the cutter member over and away from the
extrusion die 13. The rate of numbe;’ of strokes per minute (down and up) at which the
cutter member can operate can range 'from: 80 strokes/minute through 500 strokes/minute.
[0048] The pressure in the preésure vessel will vary considerably from mash to mash
and die to die, but pressures of 1 to 250 psig are normally used, especially with the usuél
mash temperatures of 25°F to 75°F. Water or other dispersing liquids, eg., 3% to 70%,
may be added to the ground food in order to produce a liquid mésh. Binders, flavors,
preservatives, colors, stabi_lizers, antioxidants, and the like may be ‘_gdded to the mash, in'
convenfional amounts. Most often, a géiling material is added to the mash, e.g., a settable
gum 61‘ pectate, for example, guar gum and sodium alginate, in conventional amounts of
about 0.1% to 25%. The gum or pectate is set by a gelling agent, e.g., a 0.5% to 10%
solution of calcium chloride and sodium alginate.

[0049} The length of individual products extruded in accordance with the present
mmvention will depend upon both the rate at which the cutter member operates and the rate
at which the product is extruded, the latter being a function of the viscosity of the product

in the pressure vessel and the pressure being applied to that product.



10046] However, for cleaning of the die and cutter assenbly | between
process runs, the sealing nenber 27 can be renpved to unseal the upper
portion 25 of the filling passageway 20. Accordingly, the filling
passageway 20 can be easily cleaned by a cleaning solution or steam
supplied through the upper portion 25. ,50047] The cutter nenber 14 is

di sposed at |east partially over and reCiprocally slideable on the tubular
extrusion wall and is operably connected at the drivable end to a drive
device for reciprocatably sliding the cutter nenber over and away fromthe
‘ext rusi onf085¥ 13 Th¥hevensipe teingnib deswibed; it ok hepelyviornibbe thedawre aayl bap) at
which the cutter nenber can operate can range from 80 strokes/m nute

t hrough S@ficd tin aleagmaynubach virditb8s arlbthiot B5 BSfghRlel Bs LR AHES FOLLHK P RR]
will vary considerably frommash to mash and die to die, but pressures of

1 to 250 R ' K : i - W C .
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70% may. t o, the,gr.oyn 0 i.n order .to produce.a |iquid nash.

Bi nders, IPF%V%?%,%%%?%%J&P \Pgtlf"ag‘g‘?c{‘@g&f}r@? SC?P%B?%"FfEH%W‘“&ﬁH“Bﬁ'i dants, and
the Iike may be. added to the mash, in conventional anpbunts. Most often, a
gelling material is added to the mash, e.g., a settable gumor pectate,

for exanple, guar gum and sodi um al gi nate, in conventional anmounts of

about 0.1%to 25% The gum or pectate is set by a gelling agent, e.g., a
0.5%to 10% solution of calciumchloride and sodium al gi nate.. [ 0049] The

| ength of individual products extruded in accordance with the present
invention will depend upon both the rate at which the cutter nenber _
operates and the rate at which the product is extruded, the latter being a
function of the viscosity of the product - in the pressure vessel and the
‘pressure being applied to that product. -



13- [0050] The invention belng t hus described, it will be obvious that the
same may be varied in nany ways. Such variations are not to be regarded as
a departure fromthe spirit and scope of the invention, and all such
nodi fications as would be obvious to one skilled in the art are intended
to be included within the scope of thejfollowing clains. -14- Wat is
claimed is: 1. A die and cutter assenbly for an extruder for producing an

extruded food piece containing a filling, the extruder including a first
pressure vessel for containing a mash of the food under pressure, a second
pressure vesseVhtds clegnediisni ng the filling under pressure, a pressure

exerting device for maintaining pressure in the pressure vessels, and
first and second manifolds in fluid communication with the first and second
pressure vessels, respectively, said die and cutter assenbly being

attachabl e Inlflw%fammb&&rﬂa%mbw ?d?'zinh&t;ddbsi’orgﬂgate A rRfabds. and

conprising: an el ongated extrusion nenber, said extrusi on nmenber

i ncludin S trusi.on _end ai d extrusion
end cap Bicts SoHBLAE AP ARG R L Yy el [0 b ibkE
wal | ; an end fornmed on a second, opp05|te end of said elongated
ext r usi oﬁnﬂ%ﬁﬁﬁgléer f%og CLPERRIE @é&epr@rmeﬁ@%‘gesa%t QF fFpmaing the fifjng under

comuni cation with the first manifold of the extruder; a filling
passagewayespyent ﬁrqsﬁlrg axartmglsieviee f@lxmunéammg\mbﬂsmesm the prdssurngesals agtéway

first and second manlfolds in fluid communication with the first and second pressure
vessels, respectively, said die @d cutter assembly being attachable in fluid communication
with the first and second manifolds, and compn'sing:

an elongated extrusiqn member, said elongated extrusion member including a
'.tubular extrusion wall; |

an extrusion end caﬁ, said extrusion end cap being removably attached to one end
of said tubular extrusion wall;

an opened feed end formed on a second, opposite end of said elongated extrusion
member, said opened feed end being attachable in fluid communication with the first
manifold of the extruder;

a filling passageway formed in said tubular extrusion wall, said filling passageway
being attachable to the second manifold of the extruder;

an extension formed on said elongated extrusion metmber;

a first filling passageway extension, said first filing passageway extension being in
communication with and removably mounted to said filling passageway, said first filling
passageway extension cxtending generally transverse to said filling passageway and into
said extension of said elongated extrusion member;

an extrusion die formed on said extension of said elongated extrusion member; and



being attachable to the second manifold of the extr uder; an ‘extension

formed on said el ongated extrusion menber; a first filling passageway
extension, said first filing passageway extension being in conmmunication
with and renovably nounted to said filling passageway, said first filling
passageway extension extendi ng generalljy_transverse to said filling

passageway and into said extension of said el ongated extrusion nmenber; an
extrusion die formed on said extension of said el ongated extrusi on nmenber;
and -15- a cutter nmenber having an opened drivable end, an el ongated cutter
wal |, and an cheWkd negmbeshagng ammn@d éumhlﬁgn@,mm@l@@amircwm%gaed(tanudate
to a desired length as the extrudate exits the the, said cutter nenber

bei ng di sposet caiter| adswitiparcuitalgl spriave foranidting extirpiade &l b Yesitéddleajiheasathet he
extrusion wall and operably connectable at the drivable end to a drive
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the cutter nenmber over and away fromthe extrusion die. di e and
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extension | atta to an Insi rusion end cap and is

renovabl e t herew.th bul.ar ext.rusi.on 3. The di.e and cutter
asse\ébl y ot wﬁﬁe f’%) fof %‘il%ﬁoﬁat)é@p’(f%:@mgt H@r%b%‘tr aF‘ﬁ(?h}Efe%“ '

housi ng extendl ng from an OUtSI de surface of said elongated cutter wal |,
sai d cut tReabagvERed HEnHgom deddsion d&i d housing i n cooperati ve
relationship with said extrusion die. 4. The die and cutter assenbly
~according to claim3, wherein said cutting

2. The die and cutter assembly according to claim 1, said first filling
passageway extension is attached to an inside surface of said extrusion end cap and is

removable therewith from said tubular extrusion wall.

3. The die and cutter assembly according to claim 1, wherein said cutter
member Includes a housing extending from an outside surface of said elongated cutter

wall, said cutting surface being located on said housing in cooperative relationship with

said extrusion die.

4. The die and cutter assembly according to claim 3, wherein said cutting
surface is formed on a cutting element mounted to said housing, said cutting surface is

formed at an angle to a surface of said extrusion die.

5 The die and cutter assembly according to claim 4, wherein said angle is _

~ between 25 and 90° with respect to said surface of said extrusion die.



surface is formed on a cutting el enent nounted to said housing, said _
cutting surface is forned at an angle to a surface of. said extrusion die.
5 The die and cutter assenbly according to claim4, wherein said angle is
between 25 and 90 with respect to said surface of said extrusion die. -16-
6. The die and cutter assenbly accordi-ng-to claim1, wherein said filling
passageway includes a second filling passageway extension attached to an
end of said filling passageway opposite said first filling passageway
extension, said second fillin assageway extension extending transverse
to an axis of %aid ?P}enandpﬁggﬂgmggnﬁ‘}éﬁ g to Gg%ﬁ’i'el:i #beeein saidnBlliwgcond
pressure vessel far containing filling under pressure.-7. The die and
cutter asgaéﬁ%ﬂew&d%%ﬁsmswn&fmlm passppew Bl pxtension etiadhed tormmbet of said
tubul ar and said el ongated cutter wall includes an inside dianeter

gener al | yfilling passagewaly appesite sasd dimstofilling pesdan®t extcnfios,aiald e¥édndsinmeval |
said cutter nenber being slidable on said extrusion wall to reciprocate
sai d cut tpasghgewal aeendith SAORBAAIrhANV M /i ' | e
and cu'ttel? asggerrjtgl y according %ohﬁaﬁ&qﬁﬁgggﬁa gﬂal?iﬁhtsu urvgymeu}(_tgfaﬁlgi on

val | 1ol usag it ) gleseagpibn e RPLAGARIRIAL LYa3tallel 1o an axis

of said elongated extrusio , sal uﬁhing formed by
a hole drilled through the thickened portion and extending parallel to the
axis of said elongated extrusion nenber. 9. A die and cutter assenbly for

an extruder, conprisi ng@ an el ongated extrusion nmenber having a first, open
end and a secohd, citss @y cutter assembly according to claim 1, wherein said cutter

3 } - member is tubular and said elongated cutter wall includes an inside diameter generaliy the -
~same diameter as an outside diameter of said extrusion wall, said cutter member being
slidable on said extrusion wall to reciprocate said cutting surface in codperation with said

extrusion die.

8. The die and cutter assembly according to claim 1, wherein said
tubular extrusion wall includes a thickened portion extending generally parallel to an axis
of said elongated extrusion member, said filling passageway being formed by a hole’
drilled through the thickened portion and extending parallel to the axis of said elongated

extrusion member.

9. A die and cutter assembly for an extruder, comprising:

an elongated extrusion member having a first, open end and a second, closed end,
said first, open end being attachable in fluid communication with a first manifold of the
extruder, said second, closed end being formed by a removable extrusion end cap;

an extension formed on said elongated extrusion member;



said first, open end being attachable in fluid communication with a first
mani fold of the extruder, said second, closed end being forned by a
renovabl e extrusion end cap; an extension formed on said el ongated
extrusion nmenber; -17- a filling passageway fornmed in a wall of said

el ongat ed extrusion nmenber, said filling-passageway being attachable to a

second mani fold of the extruder; a first filling passageway extension, said: - -

first filing passageway extension being in conmunication with and
renovably mounted.to said fillin assage ..said first filling _
passageway extaeﬁﬂingnpaéﬁqggﬁv&?’rfa“@%n A% %Af?g?ﬁg\? atefl Fxtsignimembeyg said
passageway and into said extension of said el ongated extrusion nmenber; an
ext r usi orflllipg Prssrgpsydiwingattrckablesiosi ssaonst menifeld of dreppatmderxt r usi on nenber ;
and a cutter nenber having an opened drivable end, an el ongated cutter
~wall, and an ofehilingyissegeeaylextetdion saidtfirsni@impdseape whagrextanbioh Mging in
extrudate to a desired length as the extrudate exits the die, said cutter

menber bejofgnghicatonasitfhnd faSdvaBRl hbdtky QYR 18 ' i iigab! e
on the exf}usién wal I and opepgbﬁg connect abl e gﬂiFﬁﬁaﬁﬁfﬁgﬁ?gxgﬁﬁﬁﬁﬁg a
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cutter assednbl accarding to ¢lajim9, wh rein said first filling
passagemé?‘é??%ﬁgPéﬁSWQE%FE%@ﬁéﬁ POLWeMRET:de surface of said extrusion end

cap and is renovable therewith fromsaid tubular extrusion wall. 11. The
di e and cut t erangXgBspN dicforpediphenid extensaeme Dsaidwlongdted extrusiqumember; mehber
i ncl'udes a housi ng extending from an outside surface of said el ongated
cutter a cutter member having an opened drivable end, an elongated cutter wall, and an

opened cutter end with a cutting surface for culling extrudate to a desired _length as the
extrudate exits the die, said .cutter- member being disposed at least partially over and
reciprocally slideable on the extrusion wall and operably connectable at the drivable end to
a drive device of the extruder for reciprocataf)ly sliding the cutting surface of the cutter

member over and away from the extrusion die.

10.  The die and cutter assembly according to claim 9, wherein said first filling
passageway extension is attached to an inside surface of said extrusion end cap and is

removable therewith from said tubular extrusion Walll.-

il The die and cutter assembly according to claim 9, wherein said cutter
member includes a housing extending from an outside surface of said elongated cutter
wall, said cutting surface being located on said housing in cooperative relationship with

. said extrusion die.



wall, said cutting surface being | ocated on said housing in cooperative _
relationship with said extrusion die. -18- 12. The die and cutter assenbly
according to claim11l, wherein said cutting surface is forned on a cutting
el ement nounted to said housing, said cutting surface is fornmed at an
angle to a surface of said extrusion dil@§— 13. The die and cutter assenbly
according to claim 12, wherein said angle is between 25 and 90 with
respect to said surface of said housing. 14. The die and cutter assenbly

according to cJ.aim erein said filling .passageway.ingcludes. a second
fiIIing-passagtﬁay i@?@gs mﬁﬁfﬁﬁﬁmﬁﬁyﬁﬁggﬁggd? a4y 1 Lt Vhereingsyid culigenay
opposite said first filling passageway extension, said second filling
passagewsiiiass Enkrwsd ort e Auting ol snaamt vegusited @ spid Aensingfsagheuting [shiface is
passageway. 15. The die and cutter assenbly according to claim9, wherein
sai d cut tiermehampemgledo tusbithar ofaal sdiudioaldmgat ed cutter wall includes an

i nsi de dianeter generally the sanme dianeter as an outside dianeter of said

extrusion wall, said cutter menber being slidable on said extrusion wall
to reciprocate said cutting surface in cooperation with said extrusion

o oy e e antheut i Rh ARSCIRLALROEA0AIND 1 Biafth oMb HE R0

t ubul ar extrusi ()n_ wall Tncludes a't e ortion extending gener
PaseagevdyPBER TN o PSP Sl T BUSPE he | hi ckened por L1 on
and extending parallel to the axis of said elongated extrusion nmenber.
14. The die and cutter assembly according to claim 9, wherein said filling
_passageway includes a second ﬁllhig passageway extension formed on an end bf said
~ filling passageway opposite said first filling passageway exte_nsiori, said second ﬁlling

passageway extension extending transverse to an axis of said filling passageway.

15.  The die and cutter assembly according to claim 9, wherein. said cutter
member is tubular and said elongated cutter wall includes an inside diameter generally the
same diameter as an outside diameter of said extrusion wall, said cutter member being
slidable on said extrusion wall to reciprocate said cuﬁing surface in cooperation with said

extrusion die,

16. The die and cutter assembly according to claim 9, wherein said
tubular extrusion wall includes a thickened portion extending generally paraile! to an axis
of said elongated extrusion member, said filling passageway being formed by a hole
drilled through the thickened portion and extending parallel to the axis of said eloﬁgated

extrusion member.



