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FOR EXTRUDI NG SHAPED FOOD Pl ECES BACKGROUND OF THE
WORMENGI@N 1. Field of the Invention [0001] TheCcprss®an40891

invention relates to an extruder cutter assenbly for

extruding filled food pieces- Mre particularly, the

present invention relates to an extruder cutter

assenbly, which includes an extrusion nenber having a

ext ruobl R AR ok ERTAERIIE MEL Pk nGLD biifoms

filled food piece having the shape of a natural food
pi ece. 2. Description of Background Art [0002]
Extruders for produci ng extruded food pieces are
known. Such extruders can conventionally include a
pressure vessel for containing, under pressure, a mash
of the food to IBAEKIGROUND BF THE INVENTROMSSUr €
exerting nmeans for maintaining pressure in the
pressure vessel, a manifold in fluid comuni cation
Wth the pressure vessel, and an extruder cutter
ass y |l ocated underneath the pressure

L. esgg%QXﬂhgiﬁgm?g$connunication with the mani fold can

i ncj,uded. The extruded food is cut to si t he .

(0085} r (b et R ales to B §%TUen SHI% A x Rfyitiding filled
can be extruded in such extruders include, e.g.

foodeRieses. pYara pyrticsladyod, PEesemialnvgRigm selaige det am| exgruder cutter
fruits, and solid dairy products. As specific

assexalyp Iv&éth ineldemsin extaysidiemprdpahadng adiliie afbe théveokan, a cutter
shrinp, wheat, corn, rice, potatoes, apples, and

me&iber $6&- cmg?@%d&@é)@ﬁﬁng’@ﬁ HEARRY BERBYdto form a filled food piece

having the shape of a natural food piece.

2. Description of Background Art

[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,
poultry, 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.



-2 [0004] The food is ground to a particle size

consistent with forming a fluid mash, e.g., particle
weizaEdetdsat wi || pass through a U S. Screen Secras20d6/040891

5 screen, nore usually a No. 10 screen, and often a

No. 20 screen up to about a-Be. 100 screen. [0005]

Water or other dispersing liquids, e.g., 3%to 70%

naybe added to the ground food in order to produce a

Bi nde ars ervat.i yes
lﬂdé? ﬁf?‘af?gd UL wbiReR S BESH R KBS mER bfges. es.
i n conventiagnal anounts. l\/bst often, a
pax&g][q qq@ t}}ﬁtt \éq,l} passjthrogalya s 9 §gge1h§§qa1es lgo scrgern, more usually a
settabl e gum or pectate, for exanple, guar gum and
Nos b seresma ki afierea Nion2@ soneasrnip torshputzniSont0d sofeembout 0. 1%
to 25% The gumor pectate is set by a gelling agent,
[0085Y. , Wafdr bPother diSgérsing litjnids, €0f., 3%lt6 7096, ataly deiadgedtvcdthe ground
sodi um al gi nate. [0006] The present inventor has

foddﬁﬁ%@&e@% Brodaxd & t]riq&ﬁi hath! Hindgs, qu}bbé REer@#ived! dddﬁ&s Sstabilizers,
food piece in the shape of a natural food piece. In

ant%x?dal ﬁagﬁ({]{hel}ﬁg rr?ayﬁ; %dgé(?’to 30 nﬁl)s(ltl ngggﬁveng&tﬁltgﬁbufns Most often,

es "an extrusi

Iter r.c tt| extr exiti
a gsﬂlﬂgag% GRS OrRipaE, o € b ool B Bhpodeeelohrample, guar
include a filling tube _for extruding a filling al ong
gurii and sedivis Bledtate, g gonengena iamapnishof apeut (i fefo ﬁén’o’é‘@e gum or
U S. Patent No. 5,773,043 is hereby incorporated by
peat®t as eeickey a[gU01g] agkht gg.£8 &% itn\viét eoluhas ofilcglpium chloride and
i nvented an extruder cutter assenbly for extruding

sodi@@dsdindté. containing a filling. In U'S. Application
No. 09/576,766 filed on May 24, 2000, an extruder

[O(ﬁ')H{ t erTl?eﬁ;ﬁ@E@ﬁh%ﬁe%k gg ﬁlV@Fteg )éhee‘;lﬁl@é? &?LE}{"%@ ?lg/t e extrudmg a

rusi o er an |ng tube to a

xt.r udat exk-t the uder ey, assen, m
oot Rofe HRpEOLh UM PGRY e%t% PRERHES f%m@‘{%%n extruder
of a foodst ff in stick for not t he shape o
CutiE agFALLY GBI HEISIR mﬁ’gﬁ’ﬁfr GRS ﬁnember Yor cuting

Accordingly, it is necessar)ﬁ _
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 incorpolrated by reference.

[0007] The present inventor has also invented an extruder cutter 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 food 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



to include the extension on both cutter nenber and the

extrusi on nenber, which is not WO 2004/ 060069
wWOCT4saBo3/ 040891 -3 included in the cutter aesaSRI0g/040891

of the present invention. U S. Application No.

09/ 576,766 is hereby incorpdrated by reference.

SUMVARY OF THE | NVENTI ON [0008] It is an object of the

pr esent invention to provi de an extruder cutter

inc"ﬁf eﬁﬁlg l{) ttS]I: %SS?IIB q Gﬁh réegce?# Iinz:vg 10n 01;6'% %ﬁ’ %étleongNgz)?/576,766

t he present entlon to prOV|de an extruder cutter
lsg§géﬂﬁﬁvpoﬁﬁﬂéﬁ”€ C6r m an  extruded -product having a
filling in the shape of a natural food piece. [0009]

In order to acconplish the above objects of the
present invention, an extruder cutter assenbly
according to theSPVMMHARY OFEHE INVENTRONses: [ 0010]
an el ongat ed extrusi on nenber having an opened feed

[ooosy, sRidaPpsREDL RS gresaﬁcinmheﬂ t@bie@ﬂz%l Sxthidlef l:&tte‘i' assembly,
connunlcatlon with a first nanifold of the extruder

thl&lr aﬁééplfﬂogdfrlﬁe %b?@eﬂi]eﬁc?ent%%g%f %ﬂn? B%g?&ﬂﬂﬁ%ﬂg Lnﬁca y, it is an

t ed t rrb id . fill
e e T A wv%' % om
su plying a filling to said filling tube; [0012] an
PEQGt Brdng o il ip thessippe of pajaebipodPiscasi on

nenber, said extrusion die being shaped to the
[0098her dh whee astormplisht the abovieodyeqts ef the memdnf BP&Bjona an extruder
cutter nenber having an opened drivable end, an

cutedr afgaibepacotdieg tovdk bresatdhveatio®pefptsesut ter end with
a cutting surface for cutting extrudate to a desired

[0019]'9t hindQohdied SHUHAALEMB HaSid L§h§1 %ﬁg%é@é&?erﬁf&%‘d%med feed

surface being shaped to the gen sa

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



extrusion die, and said cutter nmenber being di sposed

at least partially over and reciprocally slidable on
woOheo4metasgisi on wal | and operably connect abl e aPCThis2003/040891

drivable end to WD 2004/ 060069 PCT/ US2003/ 040891 -4 a

drive device of the extruder4f-or reciprocatably

sliding the cutting surface of the cutter nenber over

and away fromthe extrusion die. [0014] Further scope

(g 3?6 ! C 11' | t%@fg ét%r{] %c ; esgag CIFI?% gﬁo&t%\n% sur?gz%ooqethe cutter
her ei nafter. However, it should be understood that the X

megeies PYE Fd eyey i e cxiusiendisi fi ¢ exanpl es, while
i ndi cating preferred enbodi nents of the |nvention,

[0MHHE gi BrethebygcopmyofodpplichhiBtyr aft the rpresehty inventnae wilhrbecarse apparent
changes and nodifications wthin the spirit and scope

fro@f thiclietalil8y ﬂéﬁchpﬂoﬂ\%ivlen ReeixeeR PR e, it shduldbe ufikdritbédlthat the
inthe art fromthis detail ed description. BRIEF

s@fq;]tg}l & s yégﬁ PRANMLNGS &ﬂ%ﬁhlczh?g cftfAlembodiments of the
|nvent| 0 ecome nore ful understood fromthe
1nveg1é nﬁﬁeeg §1v(ﬁj1(1e %a ?@@ \%ﬁ@?ﬁgﬁ g?%%g}nb%lgﬁé@sa%?g%% and modifications
|II stration onI and thus are not I|n1tat|ve of
@*@ﬁ?lfﬂ AULFROPE ﬁ’f t%VWﬁl@PémH%ef%a appapsty ke ghoge sld 19516 in the art
per spective view of the extruder cutter assenbly of
frophidisdetaileddesariplient | on; [0017] Figure 2 is a front
el evation of the extruder cutter assenbly of the
present invention illustrating the "ready to cut”
state; [0018] Figure 3 is a front elevation of the

extruder CUtBRIERPESORIPPION [OF PHESPRAWINGI!t i on
illustrating the "after cut" state; and [0019] Figure

[O(ngi ts h zﬂg @?genr? 3 dn@Bn ittt Bk ofikt &81%9&11‘5}“&1{d%fstc?o%13 £ Ye 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 extruder 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;



invention along line 4-4 of Figure 3; [0020] Figure 5

is a front elevation of the annul ar extrusion nenber
wofhod4heogey esent i nvention; WD 2004/ 060069 PCT/US2003/040891

PCT/ US2003/ 040891 -5 [0021] Figure 6 is a front

el evation of the tubular cutter nenber of the present

i nvention; and [0022] Figure 7 is a top view of Figure

4 of the present invention. DETAILED DESCRI PTI ON G:

(OGS 1 Batreup th P} EIAEHTH of HEE WO URY REmBFaR dife present

in which the sanme reference nunerals have been used to
invegidpmiand  the same or similar el ements. [0024] Figures

1 and 2 illustrate the extruder cutter assenbly 1 of
[002B¢ pri&genst? is anervieward Figure Hef thegadsent imventioh. st at e.

Referring to Figures 1-2, the extruder cutter

assenbly 1 includes an el ongated annul ar extrusion

menber 9 and a tubular cutter nenber 14. The annul ar

extrusi on SeARGT ED bE%@MﬁWb‘FVTHE VENFFORUST on

wal | 10 (see Figure 4) on which the tubular cutter

[0(&% E(rj% N ﬂrgseﬁf ulrlll(/gl’%th of, 1[1e%f91:; gnf ﬁédggpnt}e Cuﬁ refeé?nce to the
extru3|o wa/ | e die 11 is fornmed. b t hr ou

acqRpIPgnyPS rw@a%fneWCEélae EfEiErnog HECTAl: Rpsan blﬁ%cg@ identify
In the fi es, the natural food piece is a chicken

ﬂwaﬁmwwy&nﬁgmé legtents; t shoul d be understood to one having
ordinary skill in the art that the die can be forned

[002A4] ot HEpurshalpesd a3 illedttate [0 25jrudef artter ngsdnobliFi Yusfethd, present
it is advantageous to apply a nidox coating to the die

invédtion iMehd iGNy COaEItNGtdtS REteHRG fcp Fadurése 23X tBe RAGUAER cutter
of the elongated extrusion nenber 9 prior
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 a 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 when the nidox coating is applied prior to cutting the die, rather



to the formation of the through hole, which forns the

die 11. The die is then cut out to the general shape
woho@/odesdr ed food pi ece. This process resul t SPCI/US2003/040891

very sharp edge on the die 11. It has been found by

the present inventor that thg-sharp edge remains sharp

for an extended period of tine when the nidox coating

is applied prior to cutting the die, rather WO

0Q4/ 060069 . PCT/ US200 089 -6 t fter

thag ek of BReS Rurcie THECT %ﬂ%@ﬁgﬁﬂ%&?? 552 BidS% Rhtpgale: e die i cut
coating after the die is cut actually duIIs t he

actggiyt dully thelgetting ede®6] The extrusi on nenber 9 has a
cl osed end 13 and an opened feed end 12 (see Figure

[002p] THEheeosttrusoharmembéred hasss elokddyerld b3 ahden ppeasdneed end 12 (see
invention is attachable to an extruder, such as the

Flgaxé u) damhed8sRid b ter RisidnhIR D OyethBEEdean Afbehlich isPatRRkble to an
. 5,773,043. Accordingly, the extruder will not be

ext‘fi@d%‘fr h@%ld ak nthge%)?d'déler Tci%@cr?o%ﬁnnf &g a%gge-m]eau? d U.S. Patent No.

attac einf conmmuni cation to a (

; 723@”?) PR e e Pt oh PR detiriood BRI, bt Spen focd end

own) for  containing a mash under pressure b
12;3? @%qhaélea@s@m GREBYraion Rt H@ﬁb%f (nof shoyn ﬁnrfoaéﬁample a
tothis, it is preferable that the extruder cutter
threasked rﬂﬂnge 1 5of Thérenguifelkist connpsighie itora pressurel veysal' (mpt shown) for
2" dianmeter assenbly. A 2" dianeter assenbly woul d be
corthigingmpibshumddt preeduved b bl presirablserting deh e (exahpie). t he
above-nmentioned extruder. However, it should be

[oazhfler stp@dr iPmans 15' I\éTé?QOIQ Frehk ﬂ@re)ktrﬁhéﬂ duttbPaskBBLBI 1 of the present

that an assenbly a larger or smaller dianetér is
mv\éMJKH Be g*&evs’co‘%pa 2’9fd1a ‘?er%?éx%l& | Qe Ol %ﬁgmg@ewgﬁld be the
ar ger di afet asse I'es can’be acconp 'S
nDdlfy he extru itself to a lar
magraya BTSSP S P vegng ’P&%‘? extruder.
di anet er assenbl can be acconpllshe Y provi di ng an
Hoggzernt| spowld rsgroep oae havingwrdinany;skidl By the ardbatag 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 accomplished ll)y 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 to 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



attachnents being closed off. [0028] A filling tube 20
extends through an internal passageway 17 of the
wanm#oaeo69 ext rusi on nmenber 9. The filling tubePl0/US2003/040891
includes a filling tube extension 21, which extends
t hrough the extrusion wall 1@-of the annul ar extrusion
menber 9. The extrusion wall 10 includes a pair of
hol es 23 and 25 for receiving the filling tube
ex ion 21.. A_. hole 27 jncludes a.setscrew 28, for
23 G e SRfie it 110 Saliek e dof focPi iR B el hamsssway 17 of
21 in place. An_o-ring can be used to seal between i
the ay@utar PXirRen I@E@b@rxﬁk-eﬁger BHing tubgdp sidsorp thid ggmunication with a
2004/ 060069 PCT/ US2003/ 040891 -7 23 and 25 to ensure
sedohdtménifdld gotnsitosyn)aivhikhe s pminestelle fiont cetdrel preseraalkssel (not
passageway 17 of the annul ar extrusion nenber 9. The
shdvi)l foR @oritbien g2 filllngahr&ier pFeséilrelibgl ACpaBRN pfeadire Rx¥tih davice (not
second mani fold (not shown), which is connectable to a

] I ot shown) for containing a
sho;xfllﬁ%gthe fﬁ%lz%‘fu@e veRaghn o0 ) g

ling un pressure by a second pressure exerting

i ce, (not h vi.-a.the f.il.ling tube extensiqn 21,
08 o1t 14 %ited RSP P o e ot b BB GRl ipefifed above
t he enmhodi pent described above for disiributing the )
foryglistribitae (the nFe}Sgl gt og]émﬁl Qr 2unlyrplityy Sb pr YRS uggr pesemblies.

assenblies. However, if only one extruder cutter )
Hozegemtfi oply ena extimdengsigr assw@b%'ele éxbe usedothemigeessitinpf ik aanifolds
is elimnated. [0030] It should al so be understood
1s dllmainatedhe extruder cutter assenbly 1 of the present
i nvention can al so be operated in a reverse nanner.

[003RECI fTk sidully alsBHRMindERtbod thRhe bardde cuttdr! dsidebly YRS 1B present
and a sauce or filling to the internal passageway 17

invefifiord &1 ¥& éﬁ/er%h G reJe%%ﬂ?%ﬁggé?g@%Plggp@ﬁfgﬁ?é 4 Bsh to the

on the outsid course,

o 544 LT By S v e
foo%rpqggluctt gaving 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 to 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 cutting 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



obtain a desired product. [0031] The tubular cutter

menber 14 has an open drivable end 29, an el ongated
woubtd@meooenal | 31, and an open cutter end 33. TRETWS2003/040891

cutter end 33 includes a cutting surface 35 for

cooperating with the die 11-8n the extrusion wall 10

to cut and crinp extrudate to a desired length as the

extrudate exits the extrusion nmenber 9. The cutting

thegfgiiglg %gitsg’&efdzg iij lél? a?sﬁ)é)foﬂ{({ﬁe %q%%ﬁ?eab%%% tﬁﬁfgg %? ce%tser to? the die
Referring to Figure 2, the cutting surface 35 is .

11.5 Hais parefeabienibaig@a dHing tubs e kent ak dbangds of he'; dpweyer, the specific
di scl osed in the above-nentioned U.S. Patent No.

berfs, %7 e0ABingi wberMewill alepirtdabm aaparticeain applrcation.o oRirthgrmore, an
food piece. In addition, referring to Figure 4, it is

opdied 24 bLGhetfillalg ABe 20¢@ar dd@intdgbeusly bd tHaged tébe 28ndel shape of the
bent toward the die 11. This ensures that WO

die2PP4/ IQ@Q%Q&PE%(%%% BARS9L thBopdind bh! dm@eeHiling htube 20 is

the die 11 h and consi stent Tanner through a
nt es. he.dj.e .. | S .preferable that the
lengﬁlleﬁ%l&%%{)eggtgedlrﬁgtﬁ‘gﬁ%ﬁthéﬁﬂezlnl gl e of 10; however, the

ecific_ bend to the filling,tuhe 20 will depend.opn a
[Oﬂég}t i éalagﬁltlgﬁp?lf@&ﬁg oAt ﬂiimret%% M&ﬁw 18Uz, ﬂbep%?ﬁp%g 2 C also be

~the filling tube 20 can advantageously be shaped to .
incrdasedyiantbe avidthdipestion asrveell, giepentiing b thecspphipteon. For example, in
referring to Figure 5, the opening 24 of the filling

Fighrt, tR6 dies1] iseinghielgd dfra dhiekeheaimghmydi Tiectfoos) tiof lefthedde of the
die 11. [0033] In addition, although not illustrated

opdiiing D& shb@lUIRs widdd@hAP ey Aght24de an ofled @o RAsurk NBAECASRI illing is
in the width direction as well, depending on the

sup?ﬂﬁ@él 146 atrhh g\giedeg ?ogt?&gﬁg?ltﬁe rgéﬁlljtlgnr% QH{?Eerﬁ d{&rﬁﬁlyd't ﬁte Jsﬁog*l? also be

nthe s i cken erefore;

o R Eed S o R e s v
deﬁegd;qgg@yégges%o@gd?en 1(1).f Stprégiﬂggl?ﬁlst}lgr?igg %Irl]el gll)(eenri]ngd 52 mﬁe 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.



understood to one having ordinary skill in the art
that the shape of the opening 24 will depend on the

wehepdcafot he die 11. Specifically, shaping thecopsmosg40891
24 to the general shape of the die 11 will result in
a nore evenly filled food piegce. [0034] Referring
again to Figure 2, the elongated cutter wall 31 of the
tubul ar cutter nmenber 14 includes two cut-out

0B e S P e S Rer L0 oS SRR SRR 1 are ot
portions 37 are for receiving the operable end of a

haying veonteatingecicnb teivdanrshapes; gm@ver,t i6 cre b peasitlytunderstood to one
cutter nmenber 14 in cooperation with the die 11. The

hawdfg veligey iskid iaalre drethantheyehdy benaude idesthar&obpmerating shapes as well.
reci procating the cutter nenber 14. It is also

AlP@aSisHeBedOyRE B M8 cBud BeMBer Pio BARMN) indide diindtéeof generally
outer circunference of the annul ar extrusi on nenber %

[ e ct ' .

the, B3P 8 ST’ 08 SR lfiRr 3 B BE U, Blrusion wall 10 to
However,.if a gro is.used, . it wi.ll be necessary, t

a1y J¥ g tedabHro h nr SFPERe dnay g eREnct RS 156 Pl of the
surface 35 remains aligned wwth the die 11. W

extpgoeyy Webd@o PCT/ US2003/ 040891 -9 [0035] It is noted
that the extrusion wall 10 and the cutter nmenber 14

[0036 i | Thestpestiod of Heevixtigdenoyter atsemylyciftberprgsent diveintion will now
shapes; however, it can be readily understood to one

be Baxctibed @it ireRfeyicS Kl Fikules 2 tahe 3aFigurd 2 illdskretes iy re/lyrtadet” state,
in other cooperating shapes as well. Al that is

whil€ @?@ﬁ@@}illﬁsctraﬁé%rthé RGi et Wht et RAbuIEDel R IPHE: @B “after cut” state
I nside diameter of generally the sane size and shape
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assenbly of the present invention wll now
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 cutter
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 extrudate to the predetermined length. The movement of

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



be described wth reference to Figures 2 and 3. Figure
2 illustrates the "ready to cut" state, while Figure
wa 20d4lodenep at es the "after cut” state. It shoul #CbaIS2003/040891
noted that the "after cut" state can actually be
beyond the closed end 13 of- tthe extrusi on nenber 9.
Referring to Figure 2, the mash is forced through the
open feed end 12 of the extrusion nmenber 9 fromthe
ess vesse| r _containjn
ordeh & Sl PR mseid o o R XGRS syt B GpiErieGisins within
filling is also forced through the filling tube
thee@xtr@ﬁg?&qdmod@ﬁaaﬂqﬁ@emgmpt ng tube 20 fromthe
pressure vessel for containing filling. As noted
[008Bbve, The atmvplopemtion ycwifs cantinnogkdy withtthe extasddertrtitieg the die 11
is used, the mash and filling are also fed through

and béifig c@thi/ th& @&Qﬁgcdﬁﬁﬁ ich@érdfemb@ IB68 bidegkyprolifde food products of a
di stributing the mash and filling to the extruder

‘E%H d gpblies. [0037] The mash and filling merge
pre {1116 ?&% the internal passageway 17 and are forced
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nber 14 is noved f position illustrat .
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cut the extrudate to the predeterm ned | ength. The .
havipy eneassagsivay e dififerast shapebeThis 4llgwis\the posrebibiit of mgtching the
surface 35 into cooperation with the die 11 in WO
shape &4 /t1R6 O PET iUG2ANBAH ABS DD with Cheodiddil it dhe etttrisiver member 9.
extrudate and crinp the extrudate to ensure that the

Thisl }I)IJO’VRIGS HRITBE IStk R ifcred ey Biét dondiREntP o IRy BHHE bf the resulting
after being cut. [0038] The above operation occurs

ext‘f@d&ﬁbegg g%éﬁtcw tIIH? %)B?Sﬂﬁﬁ{}; Hfl?egqfovﬁg {He hlilE Gu ]ﬂioﬁn the filling

reC|proc
or der to red erm.n
tuheéaﬁbepﬁlon[ flilfl glm%oﬁbé eeed(tlfuﬁ ebefr|9| arleonglows for easy
tube 20 can be removed fromthe filling tube

cleaning of the extruder cutter assembly 1.

[0040] The cutter 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 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



extension 21. This allows for the filling tube 20 to
be replaced with a filling tube 20 having a

woassiangensay of a different shape. This all ows PO®US2003/040891
possibility of matching the shape of the opening 24
inthe filling tube 20 with tlhe die.11 in the
extrusion nenber 9. This provides the advantage of
increasing the consistency in the filing of the

resu extru ed food produ The poss

ol G e IG S 208 PR SRy i potyeffed mounts of
extension 21 and the filling tube 21 fromthe o 0

abostk (+ a1 107 SHenilEe EUMapIsBRoiaie dgst gy gellipe agetaggng GP”% to 10%
the extruder cutter assenbly 1. [0040] The cutter

solneerbef calojuinshitirslp esé sodaem|adgisdte.parti al | y over and
reciprocally slidable on the tubular extrusion wall

[004Q] andThes leppgr ablindividinienbasktatexirbdeddin wadokdneadvitto tlee present
drive device for reciprocatably sliding the cutter

invERIREN1P¥&endRPoBEY the AR Aehieh ﬁlelolltter ﬂ%&béﬁéﬁet&%s and the rate
nunmber of "strokes per mnute (down and whi ¢
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ressure in ressure, vessel con3|derably
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to 250 psig are normal ly used, espeC|aIIy with the

[0043Lial Thenmhentiompeging thus glesgribed it (vl Asrobwgisethab thegtaper may be
di spersing liquids, e.g., 3%to 70% nmay be added to

varfddeingnatynslayfso ghch wamatobas ateonqgb totel cearleliagaiddpartish from the spirit
Bi nders, flavors, preservatives, colors, stabilizers,

and@§dolp@%if ﬂmhsentmdaﬁdﬂﬁl hickemo@EicARnads @@uldbd Bi6viemsSi. one skilled
in conventional anmobunts. Mst often, a gelllng

in (BLA }AMntdRled nEl‘ﬁd&;‘%ltHﬁStﬁe s&opd of tifé SR AB!EiNO
2004/ 060069 PCT/ US2003/ 040891 1 gumor pectate, for
exanpl e, guar gum and sodi um al gi nate, in conventiona
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 cal cium chl oride and sodi um al gi nat e.



[0042] The length of individual products extruded in

accordance with the present invention wll depend
wapoer/deatsh t he rate at which the cutter nenber POpRISAi08940891

and the rate at which the product is extruded, the

| atter being a function of -tike viscosity of the

product in the pressure vessel and the pressure being

applied to that product. [0043] The invention being

t hus descrLbeg, it will be obvious that the same nay

be WhH IS&imgdi%ny ways. Such variations are not to be

regarded as a departure fromthe spirit and scope of

the invention, and all such nodifications as would be

obvious to one skilled in the art are intended to be

i ncludedAwsttter nsdehbly dopan ektradee fHopradnsing anl eitrisled \igpd piece

2004/ 060069 PCT/ US2003/ 040891 -12- What is clained
cort&inink-a fﬁliﬁg,t the xaede Mylwiihoh fag preskingdetsel @r dontthing agnash of

an extruded food piece containing a filling, the

the%é&% RS Rg&%rgdi %Q(o)l?d fniteﬁs?ref- PELSISHF SortSaR€!thd Bfling under pressure,

cont ai ni a nas ood under pressure, a
second

ressure vessel f.or containi N
» EirRaar SsPRCRrue 1B pinutifing TPl ngfe blfEalt pgisBR, and first and
mai nt ai_ ni ng. pressure in the pressure vessels, and
secpnqt gpaniipdds” B Ayl corapupiGREQn YL g gf% Pt prigsure vessels,
with the first and second pressure vessels, )
respasiyelyt aiélopitersassenblytheing attashaiiie yn Huidepramppicnion withrihe first
fluid conmmunication with the first and second

and@Rbhidhdsifoldndnd eempiisihgg: an el ongat ed extrusion
menber, said el ongated extrusion nenber including a

t ubyy) afioXtcaUsitRiBioPinembel di® kRAgGALE bxBubiba ShéMber including a
menber 1 ncluding an opened feed end forned on an end
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with the first manifold of the extruder;

a filling tube extending through said elongated extrusion member, said filling tube
being attachable to the second manifold of the extruder;

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

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 said extrusion 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
a drive device of the extruder for reciprocatably sliding the cutting surface of the cutter

member over and away from the extrusion die.



bei ng attachable to the second manifold of the
extruder; an extrusion die fornmed in said el ongated
wexbwuwsiwn menber, said extrusion die being skapas26/040891
the general shape of a natural food piece; and a
cutter menber having an openegd- drivable end, an
el ongated cutter wall, and an opened cutter end with
a cutting surface for cutting extrudate to a desired
length as the extrudate exits said extrusion die, )
said cutting surface being shaped to the general shape
of said extrusion die, and said cutter nenber %
di sRosed The chiéagesemhly pepordng iretlaigh Wli*f‘é%lpﬁﬁlélcf&im% tube includes
slidable on the extrusion wall and operably
a foling atheabiteansimn dttachadr fovabdénel efshid Glling Wbé wdjadawiseid apfened feed
the extruder for reciprocatably sliding the cutting
end; Wafd GHInGS tubb extutibe lextaihigefan@vete &nen awlyoff saddnfillive tube and
extrusion die. W 2004/ 060069 PCT/ US2003/ 040891 -13
beifig ca_lii}?ecﬁamett%&h@&%@ﬁ@ﬁl‘ém?&ﬁ%”%e@tﬁl@erc| aim 1, wherein
said filling tube includes a filling tube extenS|on
attached to an end of said filling tube adjacent said
opened feed end, said filling tube extension
extendi ng transverse to an axi f. s |d filling tube
and> bei b CHHrretss Bl aogording Ocelaift LrifhFEE HHDCuimember is
extruder. 3. The cutter assenbly accordlng to claim1,
tubres raaxdnsaid ickpneated epitpre eBrinplades; abunside dismeta; generally the same

el ongated cutter wall includes an inside dianeter
diageeterraalanyoutdide dameter dif aare tertrusien snallpsHid culiter dhamiedrereingf slidable
said extrusion wall, said cutter nmenber being slidable

on @#1d eRirtsi6x viall $b ﬂi&lpﬁ@da'te dafd E18EhPERERE & SRIpdratibh WifhGaid extrusion
surface in cooperation with sald extrusion die. 4

ie1ne cutter assenmbly according to claim1, wherein said

f||||ng tube extends through an axial center of said
el ongat ed extrusion nenber, said filling tube having
an end
4. The cutter assembly according to claim 1, wherein said filling tube extends

through an axial center of said elongated extrusion member, said filling tube having an end

adjacent to said extrusion die, said end being bent toward said extrusion die.

5. The cutter assembly according to claim 1, wherein said filling tube includes
an open end adjacent to said extrusion die, said open end being in the general 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

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



adj acent to said extrusion die, said end being bent

toward said extrusion die. 5. The cutter assenbly
weacowrodiosy to claim1l, wherein said filling tubeT/US2003/040891

i ncludes an open end adjacent to said extrusion die,

said open end being in the -gdneral shape of said

extrusion die and said cutting surface of said cutter

menber. 6. The cutter assenbly according to claim4,

wherein said end of, said fill.in tube includes an

opefr endidaﬁﬁﬁgﬁ?n%%dgﬁﬁﬁe Q@PﬁgﬁgﬁnﬁP%, sai d open end

being in the general shape of said extrusion die an

sai & glongpg cxliRien mepbesbaving er prenchdrtsbend, wid opened feed end

2004/ 060069 PCT/ US2003/ 040891 -14 7. A cutter :
being starhhblefio fluincoaxhunicdion vatnpfirss magifoldroféhoenjardexifor supplying

extrusi on nenber having an opened feed end, said

a nfgle feshid eefgfedlexthriongnahbachabl e in fluid
conmuni cation with a first mani fold of the extruder

for i . i . i . .
Lo n%zilrl'l@@a’bﬁ'fb? lgi(teﬁdﬁ{gsﬂlﬂroﬁéh SAd gloﬁgﬁt@% ke X hEMBEOBaid filling tube

I ng tube &xtendi n rough said

.el o t ext rusi.on e saj id]i . ' . .
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supplying a filling to said filling tube; an

tubgxt rusi on die formed in said el ongated extrusion
menber, said extrusion die being shaped to the _ )
genar gkirasiom dicoformed dn rig elprgatedypripusionamgmyes (peidepxtrusion die
menber havi ng an opened drivabl e end, an el ongated

beiay thaped vatte, geaadl shape ofenearat fiotigriecenahdM t h a cutti ng
surface for cutting extrudate to a desired |length as

t heg caitél MeRbEr BavidSart BFerdl Qrivasle én Ui lofgSed b@e wall, and an
bei ng shaped to the general shape of said extrusion

opégfgg iciug[P]]d el%mhce%lgﬁﬁg E‘B&“R% leoP ﬁlt;iz}gg l%lkg'g%ft@ ¢ atdehlg@cf Iength as the

1y over an eci proca e on t
extgli( g%lfigsng}\%géilf:,o?aq 0 Srgas%h%cec QQirﬁng'h%?éde toa%het Eeeneral 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 extruder for reciprocatably sliding the cutting surface of the cutter

member over and away from the extrusion die.

8. The cutter assembly according to claim 7, wherein said filling tube includes
a filling tube extension formed on an end of said filling tube adjacent said opened feed end
of said elongated extrusion member, said filling tube extension extending transverse to an

axis of said filling tube and being connectable to the second manifold of the extruder.

9. The cutter assembly according to claim 7, wherein said cutter member is

tubular and said elongated cutter wall includes an inside diameter generally the same



a drive device of the extruder for reciprocatably

sliding the cutting surface of the cutter nenber over
wanaa4@aepd f rom t he extrusion die. 8. The cuttePCT/US2003/040891

assenbly according to claim?7, wherein said filling

tube includes a filling tube-extension fornmed on an

end of said filling tube adjacent said opened feed end

of said el ongated extrusion nmenber, said filling tube
. extensi on extending transverse to an .axis of said . .
diapeie P g S amB 86 00 Areenab el wid fi Fuesiir being slidable

mani fold of the extruder, 9. The cutter assenbly i .
on aad eridisien wellée eciprqoatedeid enttingsirtice it ¢eoperaiiap sath sgid extrusion

tubul ar and said elongated cutter wall includes an
diel nsi de di aneter generally the same WO 2004/ 060069

PCT/ US2003/ 040891 -15 di aneter as an outside dianeter

of said extrusion wall, said cutter nenber being

slidable on said extrusion wall to reciprocate said

cut tlbgg qﬁéﬁfcﬁt@& a's&anﬁﬂg ggcro ih®% Whinh7 ?@h&eﬁ?‘ﬁtaﬁd‘ﬁhf;@ tube extends

di e. e cutter a y~according to claim7,

wherein.said filli tu ext ends t.hrou N ial .
B 1 i ettt el b RSSO Speniibd R i B e Having an end
filling.tube having an end adjacent to said, extrusion
adjgpeat t%%@il%e@ﬂw%llﬁgwwfl beiggent owrrl wid FIsiskR de-e.
11. The cutter assenbly according to claim?7, wherein
said filling tube includes an open end adjacent to
said extrusion die, said open end being in the genera
shapé. of Thaikdtteraxdemisy acvotirg Bindaisal dvistinisaid fHiing aube includes
of said cutter menber. 12. The cutter assenbly

an BEGOSHA dAGhck Rt 16 sk dBsioNBR! &lidlosed GhdRethgdh tBAbdheral shape of said
filling “tube includes an open end adjacent to said

extﬁﬁwnu(ﬁis gﬂd gilg cut‘?‘i?% gm@z&% %5 gﬂg C %rr}ge | et h e gener al
shape of "sard extrusion die and sald cutting surface
of said cutter nmenber. 13. A cutter assenbly for an

extruder, conpri sing:

12. The cutter assembly according to claim 10, wherein said end of said filling
tube includes an open end adjacent to said extrusion die, said open end being in the

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

13. A cutter assembly for an extruder, comprising:

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, said elongated extrusion member having a
nidox coating applied to at least a bottom portion thereof;

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

in said elongated extrusion member after said nidox coating is applied to thereto; and



an el ongated extrusi on nenber having an opened feed

end, said opened feed end being attachable in fluid
woaomneadsat i on with a first manifold of the exPCuAS2003/040891

for supplying a nmash to said el ongated extrusion

menber, said el ongated extruki-on nenber having a

ni dox coating applied to at |east a bottom portion

t hereof; an extrusion die forned in said eIongated

extrusi.on nenbe extr.u 10 m
© he o RlEl mPEBAEhaviEs  ofisy Gorie ngétg? g8t wall, and an
extrusion die being forned _in sald el ong
opened, & Andrihe cufipg suidagediop .ca%wggeefavfiﬁa t@ @ %515@4 lspgth as the
to thereto; and WO 2004/ 060069 PCT/ US2003/ 040891 -16
extaudate exits trentier shd\outipgasurfape behgdshiapeh ke tlengeneaal shape of said
el ongated cutter wall, and an opened cutter end with
ext@usior tdig)gasdirshilc @ufter nfetitet N@Eimx tdispdadd at Oleast dpEtisleE over and
l ength as the extrudate exits the die, said cutting:

recitbEAGS1B8H18 %n%ﬂ@&aﬁlsi&l Mﬁalgﬁafe&@&y %Qxﬁﬁ%tagfe a%%éﬂdnvdable end to

extrusion die, said cutter bei ng di Spose

I

= e E3R7 B0 e%f?er THelesBRapl %:lﬁffaﬁ%“{ B ARE Fhe cuter

dri vabl e end t a_.drive .deyi ce of the extruder for
n“?@@fﬁY%éﬁﬁéﬁ@% R e sy dist ti ng surface of the

cutter nmenber over and away fromthe extrusion die.

14. The cutter assenbly according to claim 13, further

conprising a filling tube extending through said

el ohgat e@hextiterssmbie adverding & daihi 13,ifaghdrivhmphbieing@ filling tube

attachable to a second manifold of the extruder for

extShdRg Yirb@gtasdid blohfded exthidion théthbdrnehid @hgkbbe B88g attachable to a
cutter assenbly according to claim 13, wherein said

sec%H{l f‘rﬁﬁqn r%@ﬁe Lsrudet'RY lsﬁfdnllgﬂg 25tk & s‘ﬁg?@;i}ﬁ? nfiptter

es an 1 nside ter ner he sane
di anmeter as an outside dianmeter of said extrusion
wal |, said cutter nenber being slidable on said
extrusion wall to reciprocate said cutting surface in
cooper at i8R CHiterRssemR]Y @g¢qrdige ¢ claim 13, 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 cutting surface in cooperation with said extrusion

die.

16.  The cutter assembly according to claim 13, wherein said filling tube
extends through an axial center of said elongated extrusion member, said filling tube

having an end adjacent to said extrusion die, said end being bent toward said extrusion die.



die. 16. The cutter assenbly according to claim 13,

wherein said filling tube extends through an axi al
woemi4@mcowd sai d el ongat ed extrusi on nenber, saPdT/US2003/040891
filling tube having an end adjacent to said extrusion

die, said end being bent tovigrd said extrusion die. WO
2004/ 060069 PCT/ US2003/040891 -17 17. The cutter
assenbly according to claim 13, wherein said filling
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_extrusion die and said cutting surface of sajd cutter
inclasiep p 0P end adjasentttasaidsadisiop decwrdippg eusl being 4 e general
wherein said end of said filling tube includes an
shapp efi s dxtadii@c diatand said aiiting xunfacsiofsaidiceitersaerdbapen end
being in the general shape of said extrusion die and
said cutting surface of said cutter nmenber. 19. A
nmet hod of maki ng an el ongat ed extrusi on nenber for an

ext fyder o5k ARLY a@&%ﬁ%% Ogink 16, wh&BH Qld end of said filling

provi di ng an el ongated extrusSi on nenber having an

feed end i d d, feed bei o
twgﬁ?g@ﬁ%&b%g Olpgrrll W%?a?ﬁags%ﬂ?a d ex{srﬁsu\;\l? die, aS%H] rgg?n end being in the

atmo
mani fol d of the extruder, for supplying. a pash to said
ZonEF ) ﬁé%&eéé SEgRISPOR s HBFEC SOt R EEBERET
to at |east a bottom portion of said el ongated
extrusion nmenber; and formng an extrusion die in
sai d el ongated extrusion nenber after said nidox
coal9.ng Asmathpliofdndking freelehgated axteisbont membenfatiag extruder, said
bei ng shaped to the general shape of a natural food
meo@&Bmprising 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 coating 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 general shape of a

natural food piece.



