WD 2004/ 060069 PCT/ US2003/ 040891 -1 CUTTER ASSEMBLY FOR EXTRUDI NG SHAPED
FOOD Pl ECES BACKGROUND OF THE I NVENTION 1. Field of the Invention [0001]
The presemyg ougedobdn rel ates to an extruder cutter assempiryshousodedet udi ng
filled food pieces. Mre particularly, the present invention relates to an
extruder cutter assenbly, which includgs an extrusi on nenber having a
filling tube therein and a cutter nenber for cutting extrudate exiting the
extrusion nenber to forma filled food piece having the shape of a natural
food piece. 2. Description of Background Art [000 Extruders roduci ng
extrued 1 ood pi el dSTEER ASSRMBLY, Btk RN ORUPINGATAREM KT RERCHY nci e
a pressure vessel for containing, under pressure, a nash of the food to be
extruded. Furthernore, pressure exerting neans for maintaining pressure in
the pressure vessel, a manifold in fluid comunication with the pressure
vessel, and an extruder cutter assenbly, generally |ocated underneath the
pressure vessel, in fluid comrunication with the manifold can be i ncl uded.
The extruded food is cut t 0 pACKREROTND T ECVENTIEN assenbl y. [ 0003]
Food products that can be extruded in such extruders include, e.g., neats,
poul try, seafood, cereal grains, vegetables, fruits, and solid dairy
products. As specific exanpl es, the mash nmay be prepared from beef,

chi cken, hr| corn rlce pot at oes, appl es, and cheese. WO
2004/ 06008 rc%iégg%ﬁ/%

[0001] The present invention relates to an extruder cutter assembly for extruding filled

food pieces. More particularly, the present invention relates to an extruder cutter
assembly, which includes an extrusion member having a filling tube therein and a cutter
member for cutting extrudate exiting the extrusion member to form a filled food piece

having the shape of a natural food piece.

2. Description of Background Axt

[0002] 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 vessel, a manifold in fluid communication with the pressure vessel, and an
extruder cutter assembly, generally located underneath the pressure vessel, in fluid
communication with the manifold can be included. The extruded food is cut to size by the
extruder cutter assembly.

[0003] Food products that can.be extruded in such extruders include, e.g., meats,
pouliry, seafood, cereal grains, vegetables, fruits, and solid dairy products. As specific
examples, the mash may be prepared from beef, chicken, shrimp, wheat, corn, rice,

potatoes, apples, and cheese.



[ 0004] The food is ground to a particle size consistent with formng a
fluid mash, e.g., particle sizes that will pass through a U S. Screen
Series No.wh 64686k nore usually a No. 10 screen, and @iiAR2613MNPs8920
screen up to about a No. 100 screen. [0005] Water or other dispersing
liquids, e.g., 3%to 70% maybe added tg _the ground food in order to
produce a liquid mash. Binders, flavors, preservatives, colors,

stabilizers, antioxidants, and the |ike nay be added to the mash, in
conventional amounts. Mpst often, a gelling materjal is added to the mash,
e.g., a sd0RQd)| e Gamfoer ipgovad & a paticlesinproasisiguiwith frming a tybmash, ¢.g.»

al ginate, in conventional anounts of about 0.1%to 25% The gumor pectate
i s set by partipdd kizesgthagwilt pass. through a0U5% SaredBesed Noi Hrscwen.cambss uswallilaor i de
and sodium al ginate. [0006] The present inventor has invented an extruder

cutter asaegD¥cdess, 284 biteislh M. 20 séré@tupioaboud INbNEOSRaRA. of a natural food
piece. In U S Patent No. 5,773,043, an extruder cutter assenbly includes

i t1ng. T HOURTET et B ol WabBing I o 75030 000 Uy e YRR

exiting t 043 Patent does not 1nclude '"a

filling tybe, for ,extrudin fidl | gn L.t h . Of . ut
w th the Jotd aoraih piulgadabid midly bR bR ReBERiRs, G0, Sl
by reference. [0007] . The _present jnyentor has al so i.nvented an_extruyder
cuttor asdE 15@%1&;@ 83@311%&%‘3%@6! UPF 75 lawﬁpvr@uamﬁiamquﬁtgf: Rt gfien,
Application No. 09/576,766 filed on May 24, 2000, an extruder cutter
assenbl y iarssllingowatanalds addrsi lorthe oratiace. o na seitebéogum or prctaive ftsexample, guar
filling tube to allow for the extrudate to exit the extruder cutter
assenbl y ghmosnd sveiveh diinald)iis contvdntidesl dnsoudiy eCiwat 0d % he 26% nEhe gnmodr a
foodstuff in stick form not in the shape of a natural food piece as in

the pr ?Se!ﬁéctht@\&ﬁ%ﬂ a g‘éﬂﬁ@ Qédﬁﬂ'é(g., ht0.5% 10610845 $8luYion (o daﬂﬁlﬁ%ldﬂ& and
extension on both cutter nenber ‘and t he extrusion rren_ber, which is not WO

2004/ OGOOdijE&TEéé&thOBI 040891

[0006] The present inventor has invented an extruder cutter assembly for extruding a

food piece in the shape of a natural food piece. In U.S. Patent No. 5,773,043, an extruder
cutter assembly includes an extrusion member and a tubular cutter member for cutting
extrudate exiting the extrusion member. However, the ‘043 Patent does not include a
filling tube for extruding a filling along with a mash of food to be cut with the cutter
member. U.S. Patent No. 5,773,043 is hereby incorpo;ated by reference.

[0007] The present invenfor has also invented an extruder cuiter assembly for
extr;.lding foodstuff containing a filling, In U.S. Application No. 09/576,766 filed on May
24, 2000, an extruder cutter assembly includes an extension formed on the extrusion
member and a filling tube to allow for the extrudate to exit the extruder cutter assembly
from the side. This extruder is directed to the formation of a foodstuff in stick form, not in
the shape of a natural f;)od piece as in the present invention. Accordingly, it is necessary

to include the extension on both cutter member and the extrusion member, which is not



-3 included in the cutter assenbly of the present invention. U S.
Application No. 09/576,766 is hereby incorporated by reference. SUMVARY OF
THE | NVENT{@NobD8d8do 1t is an object of the present inveidiarkb@pésoyi de an
extruder cutter assenbly, which makes up for the above deficiencies of the
background art. Specifically, it is an.3bject of the present invention to
provi de an extruder cutter assenbly, which can forman extruded product
having a filling in the shape of a natural food piece. [0009] In order to
acconplish the above objects_ of f{he present i.nvention, an exiruder ter
assenbl y 8eUIHE HJbe sutics @sssmbdie the ﬁ&‘é?ﬁ*i%‘f?@%pﬁée%ﬁpl{cemwoa 516 fitat od
extrusi on nmenber having an opened feed end, said opened feed end being

at t achabl ds bereby Uicdrpotatediby tderemse. with a first manifold of the extruder for

supplying a nmash to said el ongated extrusion nenber; [0011] a filling tube
extendi ng through said el ongated extrusion nenber, said filling tube being
attachable to a second manifold of the extruder for supplying a filling to

said filling tube; [0012] apMMAREIENTHEINVENTION said el ongated

extrusi on nmenber, said extrusion die being shaped to the general shape of
a natural pi ; . . | hvabl e
end. an- 1080, £oR3 e B0fes, PP pndelitin oI REEgE A Bete . BRBESA U
surface for,.cutting extrydate t .desir | engt h as, t he  ext.rudate. exits
The dr o, SHEEH bikP H Rl theHobve e iy hiaricine Sadtelo g bita SreraptDo it sy
extrusion die, and said cutter nmenber being disposed at |east partially
over and O9bisst pf e @respnisinyertisndo GrovidrearRftruder swfieRassendiy wyeh g8 fprm an

connectable at the drivable end to WO 2004/ 060069 PCT/ 0S2003/ 040591
extruded product having a filling in the shape of a natural food piece.

[0009] In order to accomplish the above objects of the present invenﬁon, an extruder:
cutter assembly according to the present invention comprises:

[0010] an elongated e}‘(trusion member having an opened feed end, said opened feed
end being attachable in fluid communication with a first manifold of the extruder for
supplying a mash to said elongated extrusion member;

[0011] a filling tube extending through said elongated extrusion member, said filling
tube being attachable to a second manifold of the extruder for supplying a filling to said
filling tube; |

[0012] an extrusion die formed in said elongated extrusion member, said extrusion die
being shaped to the general shape of a natural food piece; and

[0013] a cutter member having an opened drivable 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 die, said cutting surface being shaped to the general shape of said
extrusion die, and said cutter member being disposed at least partially over and

reciprocally slidable on the extrusion wall and operably connectable at the drivable end to



-4 a drive device of the extruder for reciprocatably sliding the cutting
surface of the cutter nenber over and away fromthe extrusion die. [0014]
Further scqreaio@eg i cability of the present invention wWdhuResaasse
apparent fromthe detail ed description given hereinafter. However, it
shoul d be understood that the detaileddescription and specific exanples,
whil e indicating preferred enbodi nents of the invention, are given by way
of illustration only, since various changes and nodifications wthin the
spirit and scope of the invention will becone apparent  to those skilled in
the art f4 éive Apgcelet el exdrudersior rpriprepptatBriskdingtherpiting onrfese af-fhe SREM NGS
[0015] The present invention will becone nore fully understood fromthe
det ai | ed membergyver aml gyvayeiorh dhieetxidneiondiecand t he acconpanyi ng drawi ngs whi ch
are given by way of illustration only, and thus are not limtative of the
present i rpeemnd]i onFuahs ef Bpplidabilify} oFtipup@scht iiBventipa vaifledcbime dpbaentf
the extruder cutter assenbly of the present invention; [0017] Figure 2 is

a front e'a‘?&ﬁ‘t@%ée)&btﬁiedg}ﬁct foh Wik Hetitdter 2RRAREDELY itQhotlA%eRMASSRb thl &Nt | ON

illustrating t “rea cut™ state; [0018] Figure 3 is a front elevation

Vattor cutt Bl B Rln FRDSERIA Bar S PRAEERcpubR SR Al epodiREAT e M

cutter assenbly of the present . _invention along |jne 4-4 of Figur X

[0020] Fi JBYtign; are giendmt Way 6 ithisiRION oRpeBRTATIONS GhTTeSS ﬁ%fﬁfq%@f%@ﬁom t he

present invention; 3 ) .
‘ within the spirit and scope of the invention will become apparent to those skilled in the art

from this detailed description.

BRIEY DESCRIPTION OF THE DRAWINGS
[0015] The present invention will become more fully understood from the detailed
description given hereinbelow and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present invention, and wherein:
[0016]  Figure 1 is a perspective view of the extruder cutter assembly of the present
invention,
[0017] Figure 2 is a front elevation of the exfruder cutter assembly of the present
invention illustrating the "ready to cut" state;
[0018] Figure 3 is a front elevation of the extruder cutter assembly of the present
invention illustrating the "after cut" state; and
[0019] Figure 4 is a cross-section of the extruder cutter assembly of the present
invention along line 4-4 of Figure 3;
[0020]  Figure 5 is a front elevation of the annular extrusion member of the present

invention;



WO 2004/ 060069 PCT/ US2003/ 040891 -5 [0021] Figure 6 is a front elevation
of the tubular cutter nenber of the present invention; and [0022] Figure 7

is a top viayemfoédogure 4 of the present invention. DETAdIERbSZRRTI ON
OF THE | NVENTI ON [ 0023] The present invention will now be described with
reference to the acconpanying draw ngs.4n which the sane reference
nunmer al s have been used to identify the sanme or simlar elenents. [0024]
Figures 1 and 2 illustrate the extruder cutter assenbly 1 of the present

i nvention in hhe "ready to cut" state. Referring to Figures 1-2, the
extruder c9P2Hr  Figeeif {5 o frond) cleredion oleihsnipipel cafierumembex of ke ireseahber
9 and a tubular cutter nenber 14. The annul ar extrusion nmenber 9 has a
gener al | y invésiloat angkt rusi on wal | 10 (see Figure 4) on which the tubular
cutter menber 14 is nounted for reciprocation to cut extrudate exiting the

die 11 forpeez2]i n ®hgré Nhvd p view 6LBigore 4\6f the pfrsenthgvedliion.11 is forned by a
t hrough hole of a predeterm ned shape of a natural food piece. In the

figures, the natural food piece is a chicken drumy; however, it should be -
understood to one having ordinary skill in the art that the die can be

;g\r/gﬁ?aiggoﬁtsh?(r) Zggfgi’ﬁ| OXbP(%%'{@ﬁéﬁ% iﬁ%@?\ﬁdo;t ci):t ing is
the. t or madPGiFlor  The PRGiQM R Wil GHV opfrs SEEbYhGViER - ToHTENGh 0of 04 hen
cut out to the general shape of a desired food piece. This process results
in a very &$RIRPANYHAraWings an which the sape refarenepamgralg hgveheanesed te identify
inventor that the sharp edge renmains sharp for an extended period of tine
when t he thelsxneaasinisr dlsmappl i ed prior to cutting the die, rather

[0024] Figures 1 and 2 illustrate the extruder cutter assembly 1 of the present

invention in the *“ready to cut” state. Referring to Figures 1-2, the extruder cutter

assembly 1 includes an elongated annular extrusion member 9 and a tubular cutter member

14. The annular extrusion member 9 has a generally tubular extrusion wall 10 (see Figure

4) on which the tubular cutter member 14 is mounted for reciprocation to cut extrudate

exiting the die 11 formed in the tubular extrusion wall 10. The die 11 is formed by a

through hole of a predetermined shape of a natural food piece. In the figures, the natural

food piece is a chicken drummy; however, it should be understood to one having ordinary

skill in the art that the die can be formed in other shapes as well.

[0025] Referring to Figure 4, it is advantageous to apply a nidox coating to the die 11.

the nidox coating is applied to at least a bottom of the elongated extrusion member 9 prior

to the formation of the through hole, which forms the die 11. The die is then cut out to the

general shape of a desired food piece. This process results in 2 very sharp edge on the die

11. It has been found by the present inventor that the sharp edge remains sharp for an

extended period of time wheén the nidox coating is applied prior to cutting the die, rather



WD 2004/ 060069 PCT/ US2003/040891 -6 than after. This is due to the fact
that the application of a nidox coating after the die is cut actually

dul I's the ¢ tdoBeoeghoe. [0026] The extrusion nmenber 9 hasp@Eyglocadoend 13
and an opened feed end 12 (see Figure 4). The extruder cutter assenbly 1
of the present invention is attachable tp an extruder, such as the
extruder described in the above-nentioned U.S. Patent No. 5,773, 043.
Accordingly, the extruder will not be described in detail. The open feed
end 12 is attachable in fluid comunication to a manifold &not shown) by,
for exanplthan aftert Fhiseiddue tq hedect 1t trmpphastiongie nidoxepnting pip bedip ig cut
pressure vessel (not shown) for containing a nmash under pressure by a

pr essur e- axamilyidnls thewvuttmg(edge. shown). [0027] Further to this, it is
preferable that the extruder cutter assenbly 1 of the present invention be

a 1l 3/4" ouoze]2” theeRi@fiormeaivet ¥-hafaZlosdi @RS rand sheshyd ¥euleddhe Ebe
maxi mum di anmeter supportable by, for exanple, the above-nentioned extruder.

However, i I ’&Pﬁlﬁ e ' Is - Skl b t
that an a§§§%E?§'dg??g aréggﬂgfm%ﬁ%€$é¥Bgﬁgag?géﬂfga%#?ﬁﬁ%a#ﬁgﬁg%g%éﬂgf
the present  invention. The use,of . | . diangeter assenbli n _he

acconpl i sheéi&'ug?f’ rf’bl&licl)f%?i ﬁbe teﬁé—u%es{t ﬂ?ﬁﬁ’gﬁ&f&e ¢ Veﬁ%@’l"f}%& aﬁ1§a$@gaé?nQdN8t ance -
bet ween assenblies, Alternatively, a |ar %er di apet er assenbly cafaﬁ({)e

acconpl i shel/3RA3prossostinglyathesxbaden yillpotdgddegordied dr dgtala cHifeonen Gpd gnd
alternating attachnents being closed off. [0028] A filling tube 20 extends
t hr ough arl? istattaplable s Saigeopymuiicefion tre 2 apanifodd (nasxshows) by, fendxample, arhe
filling tube 20 includes a filling tube extension 21, which extends

t hr ough t hkreedddr fisigen] valThe kbardfold e camieuiable t©Xxd prsiae vees €hiotShowag for
extrusion wall 10 includes a pair of holes 23 and 25 for receiving the

filling tuhgaXieNmia@urdder pssure by a pressure-asserting device (not shown).

[0027] Further tfo this, it is preferable that the extruder cutter assembly 1 of the present
invention be a 1 %” or a 2” diameter assembly. A 2” diameter assembly would be the
maximum diameter supportable 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 scop'e 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 accomplished Ilay providing an assembly on every other attachment, with alternating
attachments being closed off.

[0028] A filling tube 20 extends through an internal passageway 17 of the annular
extrusion member 9. The filling tube 20 includes a filling tube extension 21, which
extends through the extrusion wall 10 of the annular extrusion member 9. The extrusion
wall 10 includes a pair of holes 23 and 25 for receiving the filling tube extension 21. A
hole 27 includes a setscrew 28, for example, therein o secure the filling tube extension 21

in place. An o-ring can be used to seal between the filling tube extension 21 and the holes



hol e 27 includes a setscrew 28, for exanple, therein to secure the filling
tube extension 21 in place. An o-ring can be used to seal between the

filling tulg) R¥l6H6deon 21 and the hol es WO 2004/ 060069 PGHT{z303A16589591

-7 23 and 25 to ensure that filling material does not seep into the

i nternal passageway 17 of the annul ar extrusion nmenber 9. The filling tube
20 is also in fluid conmunication with a second nmanifold (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  showdd) and 26 horfelswenhatrs%lmg. patasiel doesi noh seep. infthegpternal pessagaveay Yhelk t he
mani fol ds are included in the enbodi nent descri bed above for distributing
t he mash ahelatruarfeitrhsiony niemter pl Thalfilling tobe 28 s alstein fGuitl tcomnasiseatibh wath.a
However, if only one extruder cutter assenbly is to be used, the necessity

of the nmanjeteHddmanifsld SnbfisRed-EN - wii 30 kcotdectbRUA aadetond resvgier vs@d (nbhat

the extruder cutter assenbly 1 of the present invention can also be

operated i o@%ﬁ;‘éﬁ;@ﬁ%ﬁ@% Q%ﬁlingsplffﬁr{ﬂﬁ%s@{t]ﬂg%tyhé) 5%k ?&rsﬁ‘re@;%ﬂingode%ﬂ% not

filling tube ce or e I nternal passageway 17 can

forma very unjqu od _product. haying a coating on the outside. O

cour se, iﬁ¥?WﬂEﬂaﬁﬁﬁ%ﬁ8$h&W xﬁ?ﬁﬁ??&e sizes of the filling tube 20 and the
i nternal passageway 17 may have to be nodified, in order, to obtain

desired pri8fft. Foonatpd tiat themapidelds are iasludedipcthe embediney dgpraibed ﬁ€%| e
end 29, an elongated cutter wall 31, and an open cutter end 33. The open
cutter endoBdishrulingdbe amnadt ancdhes fitlingcte 35plufabty ob sptnder owfteni asperntliesdi e
11 in the extrusion wall 10 to cut and crinp extrudate to a desired length
as the extHowkveeg ifodly sné Beinedkt cuisdr assembipBIto Be udde thiricdcedsdy o tHeanmifdbds

shoul d be fornmed at an angle between 25 to 90 to a surface of the extrusion

wal | 10. s eliminated.
[0030]  Ii should also be understood that the extruder cutter assembly 1 of the present
invention can also be operated in a reverse manner. Specifically, providing a mash to the
filling tube 20 and a sauce or filling to the internal passageway 17 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 20 and the internal passageway 17 may have to be modified in order to
obtain a desired product.
[0031] The tubular cutter member 14 has an open drivable end 29, an elongated cutter
wall 31, and an open cutter end 33. The open cutter end 33 includes a cutting surface 35
for cooperating with the die 11 in the extrusion wall 10 to cut and crimp extrudate fo a
desired length as the extrudate exits the extrusion member 9. The cutting surface 35
should be formed at an angle between 25 to 90° to a surface of the extrusion wall 10.
[0032] Referring to Figure 2, the cuiting surface 35 is shaped to the general

- configuration of the die 11 as disclosed in the above-mentioned U.S. Patent No. 5,773,043

in order to obtain a more natural looking food piece. In addition, referring to Figure 4, it is

preferred that an end 22 of the filling tube 20 be bent toward the die 11. This ensures that



[0032] Referring to Figure 2, the cutting surface 35 is shaped to the
general configuration of the die 11 as disclosed in the above-nenti oned
U.S. Pat er{fygd\Qos/Ss0dcd3: 043 in order to obtain a nore nat yicglys2enkis@ f ood
piece. In addition, referring to Figure 4, it is preferred that an end 22
of the filling tube 20 be bent toward tRke die 11. This ensures that WO
2004/ 060069 PCTI US2003/040891 -8 the filling exits the die 11 in a snooth
and consi stent manner through a center of the die 11. It is preferable
that the filling tube be bent at an angle of 10; however, the specjfic
bend to t Hes fillingiexjfs thende A0 inial smepsh andl consisient manner ihxughsp rentestaf She die
Furthernmore, an opening 24 of the filling tube 20 can advantageously be
shaped t o 1thdt gemefadbls tap eheofillihp eubedbechent at o pngle i, havesver, thengpecidic
Figure 5, the opening 24 of the filling tube 20 is Iengthened in the

| engt h di ggd 1®hOTRIERE nthee2d willl @PIRd ohna paeichiad tpphtdiidal ghutitdmore, an
Illustrated in the figures, the opening 24 can also be increased in the

o 1 L SR i RS AT S, gt
o ensur o Al nEFCBTRIRT FgTarSnE b ipac 1o HENE dar ob SR FUEGb o™’

resulting chicken drummy. |t should al so be wunderstood to one having

ordi nary é‘fé?ithenP@llfﬂlli‘élf‘d]rgfh@JFF&FOPﬁét}’@Wéep&-of the opening 24 will depend on
the shape of the die 11. Specifically, shaping the opening 24 to the
general  $033% of Int ddititing alfiough|riot ikdastriatediin the ﬁgmrss,etge epyning 24 c4n pligde

pi ece. [00341 Referring again to Figure 2, the elongated cutter wall 31 of
t he tubul aforédsed & thewithie dirddtionnasl welgsdepwunlingibn ahd appiichtions F87 ekampledinon an
out si de surface thereof adjacent the open drivable end 29. The cut-out

portions Rk 6, filRrdié 8¢ Ml ME shilfe HPLEEBLS @AY, TherSfdry &hel®fi Side 0N te
shown) in order ' to reciprocate the cutter nenber 14 in cooperation wth

opening 24 should be wider than the right side in order to ensure that more filling is

supplied to the wider portion of the resulting chicken drummy. It should also be
understood to one having ordinary skill in the art that the shape of the opening 24 will
depend on the shape of the die 11. Specifically, shaping the opening 24 to the general
.shape of the die 11 will result in a more evenly filled food piece.

[0034] Referring again to Figure 2, the elongated cutter wall 31 of the tubular cutter
member 14 includes two cut-out portions 37 formed on an outside surface thereof adjacent
the open drivable end 29. The cut-out portions 37 are for receiving the operable end of a
drive device (not shown) in order to reciprocate the cutter member 14 in cooperation with
the die 11. The drive device can be any well known device for reciprocating the cutter
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 37 as
would be understood to one having ordinary skill in the art. However, if a groove is used,
it will be necessary to also include a mechanism for ensuring that the cutting surface 35

remains aligned with the die 11.



the die 11. The drive device can be any well known device for reciprocating
the cutter nenber 14. It is also possible to provide a groove (not shown)

around t heyw@HoBineofde’ CUnt erence of the annul ar extrusi on pggrehoshsbddst ead
of the cut-out portions 37 as would be understood to one having ordinary

skill in the art. However, if a groove igs used, it wll be necessary to
al so include a nechanismfor ensuring that the cutting surface 35 renains
aligned with the die 11. WO 2004/ 060069 PCT[ US2003/040891 -9 [0035] It is
noted that the extrusion wall 10 and the cutter nmenber 14 are illustrated
havi ng codf@3®t i nY isinpted|tbat thebxtrusionsivalbd§; and gl vetter membeanl dereriladiated
understood to one having ordinary skill in the art that they may be nade

in other ¢aeperaabpaetishapasaratbul@l dhapeshbwiha] itican hecesiihr yndesstbat tot dres
cutter menber 14 to have an inside dianeter of generally the sane size and

shape as %B@i#g %@p&? L1 PHELE hrt A0 13RSy O mbhS ithéopEtatifd bhabls boweR! | ow

the cutting 4 to reciprocaté in a sliding manner on the outside of

the extrusjgn.wall 10. 36 T [ t he: exdt

asserbly onl Bb SEpemaAty vemeichi G RToRL LRt B b (AP UL plloraty
Figures 2 and 3. Figure 2 illystrates the "ready to t" state i
Figure 3 ithg saR¢ gize andbapspg quiide dramieter 10 Be f U B Wﬁﬁm e
"after cut" state can actually be beyond the closed end 13 of the

ext r usi on allewblbe cgitirRemembien 4 tto revipiecate in a shdingaa@mes op dhe outsids 8L t he
open feed end 12 of the extrusion nenber 9 fromthe pressure vessel for

cont ai ni ngxausiastvaliflOf ood while the cutter nenber 14 is in the upper
position. The filling is also forced through the filling tube extension 21

and the fihd3dey THDEpethidn cIihd HEruderaste asseRSELHf the pres@ittinvenition wWilllnowng.
As noted above, if a plurality of extruder cutter assenblies is used, the

mash and L1kl 8 e wamdbRPencEth FBLRYI Nl HigRP ¢ illusirates the “ready to cut” state,

while Figure 3 illustrates the “after cut” state. It should be noted that the “after cut” state

can actually be beyond the closed end 13 of the extrusion member 9. Referring to Figure

2, the mash is forced through the open feed 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

- position. The filling is also forced through the filling tube extension 21 and the filling

tube 20 from the pressure vessel for containing filling. As noted above, if a plurality of

extruder cutter assemblies is used, the mash and filling are also fed through first and

-second manifolds, respectively, for distributing the mash and filling to the extruder cufter

assemblies.

- [0037) The mash and filling merge together in the internal passageway 17 and are

forced through the die 11. Once a predetermined length of extrudate is fed through the die

11, the cutter member 14 is moved from the position illustrated in Figure 2 to the position

illustrated in Figure 3 to cut the exirudaie to the predetermined length. The movement of

the cutter member 14 drives the cutting surface 35 into cooperation with the die 11 in



second mani fol ds, respectively, for distributing the mash and filling to
the extruder cutter assenblies. [0037] The nmash and filling nerge together

in the int§ahsybaseageway 17 and are forced through thecdigkdobiossdose a
predeterm ned | ength of extrudate is fed through the die 11, the cutter

menber 14 is noved fromthe position illgstrated in Figure 2 to the
position illustrated in Figure 3 to cut the extrudate to the predeterm ned
| engt h. The novenent of the cutter nmenber 14 drives the cutting surface 35
into cooperation with the die 11 in WO 2004/ 060069 PCT/US2003/ 040891  -10
order to cuderttheuithe eyaradate ansicrimp the extardatzie errrethebthefilling revpans wHbin
filling remains wthin the extruded food product after being cut. [0038]

The above thpettatded focigrodiet aftertbeingous! y with the extrudate exiting the die
11 and being cut by the reciprocating cutter nenber 14 in order to produce

food prodygysg)of @The BERAIpRFMLADLcrs '&Qﬁt’ihuo{lﬂ?:aﬁih tht eshoddie eRitingehedictinat

the filling tube 20 can be renoved fromthe Tilling tube extension 21.

This allo t £l | |odld tulyg 20
naving a RS CEBAChY estafohdRE el Akl FRRARED piatute kel prifie T,
mat chi ng the shalgeﬁiof t he opening 24 in the filling tube 20 with the die

11 i n -t he PAASFFQY er 9. This provides the advantage of increasing
the consistency in the filing of the resulting extrude ood product. The
possi bi | i 1§03 r eHrsbpHg bPH’é"fe%i thatithe ﬁilwetu%% FBNPe W@iﬂf‘fnealé% %19[ ﬁ]g‘ég tube
extensioon 21 and the filling tube 21 fromthe extrusion nenmber 9 al so
al | ows foextasipn 2l eBhisraflows fohtheefillingdube 20tte de raplbesdomythia fillomatpe Ple
cutter menber 14 is disposed at |east partially over and reciprocally
sli dabl e Gavinge pasesdemayeoftd diffepsnt Wabpe. 1Thinullons the eoadibifity ofinexididep fte t he
drivable end to a
shape of the opening 24 in the filling tube 20 with the die 11 in the extrusion member 9.
This provides the advantage of increasing the consistency in the filing of the resulting
extruded food product. The possibility of removing the filling tube 20 from the filling
tube extension 21 and the filling tube 21 from the extrusion member 9 also allows for easy
cleaning of the extruder cutter assembly 1.
[0040]  The cuiter member 14 is disposed at least partially over and reciprocally
~ slidable on the tubular extrusion wall 10 and is operably connected at the drivable end to a
drive device for reciprocatably sliding the cutter member over and away from the die 11.
The rate of number of strokes per minute (down and up) at which the cutter member can
operate can range from 40 strokes/minute through 700 strokes/minute.
[0041] The pressure in the pressure 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 usual
-mash temperatures of 25°F to 75°F. Water or other dispersiﬁg 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



drive device for reciprocatably sliding the cutter nmenber over and away
fromthe die 11. The rate of nunber of strokes per m nute (down and up) at
whi ch t he &ubb@bodpeéoer can operate can range from 40 sty@keSoNgivR

t hrough 700 strokes/ m nute. [0041] The pressure in the pressure vessel wll
vary considerably frommash to mash angjdie to die, but pressures of 1 to
250 psig are normally used, especially with the usual mash tenperatures of
25F to 75F. Water or other dispersing liquids, e.g., 3%to 70% my be
added to the ground food in order to produce a_l.i c%ui,d mash. . Bi nders,
flavors, SHR8EPYAIes108 examplsy suar gupLd sodiwn algingle,dn foRyentional ARt Pk e
may be added to the mash, in conventional anmounts. Mst often, a gelling
mat eri al iabout@ldth t25%e Hispymer gectats is sttt bp Eecid2aLEa], Gan089.5% to 10%
PCT/ US2003/ 040891 -11 gum or pectate, for exanple, guar gum and sodi um

al gi nat e, dolutivanfestivanetlofddandsddinin alalmatet 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 agg4g0di i akghiRareindivRAP brothiets! SRakBd Qh dcBstiaMhcdUith e di#edehit

extruded in accordance with the preSent invention will depend upon both

the rate - Whi . r : }
pr oduct i?h‘éé)((%ﬁro g elgrh%]f"%%&lltlpg)%‘ ter gir%tggg%cgl?P?(%%t%;}g ?ﬁ%&?g%geg;lggg%ﬁﬁe
product in the pressure, vessel ngth ressure bej appl.ied.t o t hat
br oduct . (DO R ETedGEiRaaRose CHgaH heltic B Berio! 16 HePFbGer BRPIBRE! ¢ hat
the sane may be varied_ in_ many ways. Such variations are not to be
regarded 48 thk¢ Rressarer (eseel pr thepesswigibeing applied todBgareduct.ne i nvention, and
all such nodifications as would be obvious to one skilled in the art are
i nt ended t[604% i nThe dedntion bengtthes desopledpfit Wik bé @biiowns rtlspt chasase mayZdbe What
is clained is:

varied in many ways. Such variations are not to be regarded as a departure from the spirit

and scope of the invention, and all such modifications as would be obvious to one skilled

in the art are intended to be included within the scope of the following claims.



1. Acutter assenbly for an extruder, conprising: an el ongated extrusion
menber having an opened feed end, said opened feed end being attachable in
fluid communication with a first manifgld of the extruder for supplying a
mash to said el ongated extrusion nenber, said el ongated extrusion nenber
havi ng a Whatlmcldinetlinng applied to at |east a bottom portion thereof; an
extrusion die fornmed in said el gngated extrusi gn nmenber, said extrusion die
bei ng shaped t ol -t he® Shtgeassrmbly o awrextrugler, gorpPBERS: saj d extrusi on di e being
formed in said elongated extrusion nmenber after said nidox coating is
applied to thenelongasestextrusion membemiseinghay opaged feaipemie daid ropeaddl fededd an
el ongated cutter wall, and an opened cutter end with a cutting surface for

cutting dcingudatimbloinflddsomediatigh Wit GREmasXs1N Wl aleex@xibisfol hgplyige sai d
cutting surface being shaped to the shape of said extrusion die, and said

( . . . -1 1
cutter nmenbesh ReiHg eﬂhl@éﬁ?}ﬂe&nﬁkmh(’fﬁéﬁbé}?gﬁhﬂQs'lérbga&ﬂeerxtr'%ﬁgn ﬁ&ﬁ%&?gﬁ%@lﬁ% e end

slidable on the extrusion wall and operably connectable at t

to a driygexdevi . . eC] atably sliding the cutting
surface (I)l txﬁ% féﬁ ?@éheﬁg‘g%gféégtg\%ggto%ﬁ%rg%{}@ﬁ%gmthe extrusion die. 2. The
cutter assenbly accordi 0 claim.l, . further conprisi a filling tube

ext endi ng thrgég%%%lg’lo& @gcﬁﬂ’é i & F&Eﬁgﬁﬁgr@ﬁ%@gﬁ raembety sl rfusigndigei ng
attachable to a second manifold of the extruder for supplying a filling to
sai d fil PPAg shansd 19 thahe curshape efsseatial fopdadecs: aid estresion fie beingHfermed sai d
cutter nmenber is tubular and said elongated cutter wall includes an insiue
di anet er iyesidelahpated Retresdorementbanaftee said nidox watisg appliahetthercot ashi d
extrusion wall, said cutter nmenber being slidable on said extrusion wall

to reciprocate said cutting surface in (_:ooE)erati on wWith said extrusion
die. 13- a cutter member having an opened drivable end, an elongated cutter wall, and an

opened cuiter end with a cutting surface for cutting extrudate to a desired length as the
extrudate exits the die, said cutting surface being shaped to the shape of said
extrusion die, and said cutter member being disposed at least partially over and
reciprocally slidable on the extrusion wall and operably connectable at the drivable end to
a drive device of the exfruder for reciprocatably sliding the cutting surface of the cutter

member over and away from the extrusion die.

2. The cutter assembly according to claim 1, further comprising a filling tube
extending through said elongated extrusion member, said filling tube being attachable to a

second manifold of the extruder for supplying a filling to said filling tube

3. The cutter assembly according to claim |, wherein said cutter member is
tubular and said elongated cutter wall includes an insige 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 cutting surface in cooperation with said extrusion

die.



4. The cutter assenbly according to claim1, wherein said filling tube
extends through an axial center of said el ongated extrusion nenber, said
filling tube having an end adj acent 48 3 said extrusion die, said end being
bent toward said extrusion die. 5. The cutter assenbly according to claim
1, wherein said filling tube includes an open end adjacent to said
extrusion the, said open end being in the shape of said extrusion die and

said cutting syrfacmieobutani shsablleic te daimlNE Gilidr€lh 956 Mty tube
according to claim4, mhereln said end of said filling tube includes an
open end %h%] i I i i hape
of said ggg?ﬁi?gﬁu%P sal HEES%?ﬁgssﬁﬁggggeggaggﬁ Cut?gp.ﬂH%%qué .
met hod o nakln el ongat e xtr r r

Tet hod cBAEPE af S priae QR RS pOr o ta i s ipnl Doy b Smiif e
havi ng an opened feed end, said opened feed end being attachable in fluid

communi cation with a first mani fold of the extruder for supplying a nmash
to said el ongated extrusion nenber; applying a nidox coating to at |east a

bot t om porti ors. of Si‘thb%tﬁ’te@%@érﬂﬂy{%&bﬂﬁﬂ@@o dvafber,; vigeih Ofid naliag tube
extrusion die in said el ongated extrusion nmenber after said nidox coating

i s appli ?‘%&‘?ﬁ”’pf eggep%h%ndsaiaj&eﬁtxso@m eRndlich R BAd pRReMd Ridhk: &Rape of a

nat ur al
shape of said extrusion die and said cutting surface of said cutter member.

6. The cutter assembly according to claim 4, wherein said end of said filling
tube includes an open end adjacent to said extrusion die, said open end being in the

shape of said extrusion die and said cutting surface of said cutter member.

7. A method of making an elongated extrusion member for an extruder, said

method comprising the steps of:

providing an elongated extrusion member having an opened feed end, said opened
feed end being attachable in fluid communication with a first manifold of the extruder for
supplying a mash to said elongated extrusion member;

applying a nidox cbating to at least a bottom portion of said elongated extrusion
member; and

forming an extrusion die in said elongated extrusion member after said nidox
coating is applied to thereto, said extrusion die being shaped to the shape of a

natural food piece.



