| CUTTER ASSEMBLY FOR EXTRUDI NG SHAPED FOOD PlI ECES BACKGROUND OF THE

I NVENTION 1. Field of the Invention [0001] The present invention rel ates
to an extruder cutter assenbly for extruding filled food pieces. Mire
particularly, the present invention relates to an extruder cutter

assenbly, which includes an extrusion nkenber 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 Bag g- ﬂ? ?}ﬁﬂ%l{ﬁfﬂ%lﬁdg?ﬁﬁ’. 540 ¥dpgled food

pi eces are known. ers can ‘convention e a pressure
vessel for contalnlng, under pressure, a mash 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 toBACKGROUND OETHEINVENITI@N assenbly. [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 exanples, the nmash may be prepared from beef,
chi cken, hri ngelgWreimve&Ridn, rice, potatoes, apples, and cheese. -2-
[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 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 undemeath 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, ap_ples, 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. 5 screen, nore usually a No. 10 screen, and often a No. 20
screen up to about a No. 100 screen. [0005] Water or other dispersing
liquids, e.g., 3%to 70% nmaybe added t®-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

convent i ofgl aﬁlrrgwg%efnfo %rgeﬁ& parfeigShok 'cpﬂsﬁ@ﬁt%@m&ﬁﬁﬁﬂ has bg, mash,

e.g., t at

al gi nate in conve of. %t % The gum or ectate
s set byPaiglE e pé3g Hgoug @?&%’%ﬂ% 551 6 DR A, SR Bor | de
and sodi um al gi nate [0006 The present jnventor has invented an extruder
cutter asNenby sereesy apdoftenn Ng- 20 scressandp ebeutiaNe-HI0SHESR of a natural food
piece. In US Patent No. 5,773,043, an extruder cutter assenbly includes
an ext r us[0995hent¥eatennrother disporsing Lguids e. gEithde 70% meybeiadded xthe guand
exiting the extrusion nenber. However, the 043 Patent does not include 'a
filling tftod ifotdeexs produtga Hqit nbdshg Ba:lldmg flavbis, preparedtivat, dobse, stabildeers;ut
with the cutter nenber. U S. Patent No. 5,773,043 is hereby incorporated

by refer em&mdaaaozlld hB§ike hfa%etadaéa\&%rzﬁ@ﬁmm%n 8bBRntioAE aﬁl%én@nwg% Bﬂéher
cutter assembly for extruding foodstuff containing a filling. In
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assenbly | es an extension for

filling tube allow for the extrudate to exit the tru tter
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foodstuff in stick form not in the shape of:--a natural food piece as in
t he preseffctaihiesatitona sebivgragergesg; 4 0-5% tmé@&ésg@]at}on of calcium chloride and

sodium alginate.

[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 cutiing
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 incorpqrated by reference.

[0007] The present inventor has also invented an extruder cutter assembly for
extr;ading 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, notin
the shape of a natural food piece as in the present invention. Accordingly, it is necessary

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



to include the extension on both cutter nmenber and the extrusion nmenber,
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 | NVENTI ON [0008] It is an object of the present invention to
provi de an extruder cutter assenbly, whBi-ch makes up for the above
deficiencies of the background art. Specifically, it is an object of the
present invention to provide an extruder cutter assenbly, which can fonn an

ext ruded t. Vi fiddi i . nat.ur.al fo .Sefﬁ%'
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an extruder utter asse(faig)té),lé/ according to the present invention conprises:
[0010] an'PrErRyAREdPERlsd i6ifre8fber 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 el ongated extrusi on nenber;

[0011] a filling tube extending through said el ongated extrusion nenber,
said filling tube being atSGMMARY OF EHEANVEINTAOGN ol d of the extruder
for supplying a filling to said filling tube; [00121 an extrusion die

formed in[ooasy elpigat asjeaﬂfrm@b&eemﬁm_ﬁon&abﬂ)ved@ﬁp@itﬁmsﬂhﬁterla@eﬁﬂ)rl%haped
to the general shape of a natural food piece; and [0013] a cutter nenber
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cutter end wth a cutting surface for cutting _ engt h
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gener al S
extruded product having a filling in the shape of a nafural food piece.
[0009] In order to accomplish th'e'ébove objects of the present inveﬁtion, an extruder
cutter aésembly according fo the present invention comprises:
[0010] an ¢longated 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 exirusion member;
{0011} a filling tube extending through said elongated extrusion member, said filting
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 nenber being disposed at |east 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
reci procatably sliding the cutting surface of the cutter nenber over and
away fromthe extrusion die. [0014] Fur#her scope of applicability of the
present invention will becone apparent fromthe detail ed description given
hereinafter. However, it should be understood that the detailed

descriptig speci.f ng, pteferre jent s
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changes and m)dl fic él ons, within the spirit and scope of the invention

wi |1 becosmbspayesand pway Feaidhe RSN IR the art fromthis detailed
description. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] The present invention
wi |1 becolfi¥lhbr e Fugihpy saopder sppbiebilityraftthe perserli ingentiatewell ibpednon appared
her ei nbel ow and the acconpanyi ng drawi ngs whi ch are given by way of

i |1 ustrat from thaldytailahdestfiptioragieemhdreinafiert dldowevenfit shoaldbe ardedrstbod/ that then,
and wherein: [0016] Figure 1 is a perspective view of the extruder cutter

assenbl y @étafldiedeRE@sRAandls y&ﬁ& eRanplbd) Whle ihHigatirg prefcbred dnitdAimeteypihcon of
the extruder cutter assenbly the present invention illustrating the
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from this detailed description.

BRIEF 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 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;



i nvention along line 4-4 of Figure 3; [0020] Figure 5 is a front el evation
of the annul ar extrusion nenber of the present invention; -5- [0021]
Figure 6 is a front elevation of the tubular cutter menber of the present

i nvention; and [0022] Figure 7 is a top view of Figure 4 of the present

i nvention. DETAILED DESCRI PTI ON OF THESFNVENTI ON [ 0023] The present

i nvention will now be described with reference to the acconpanying

drawi ngs in which the same reference nuneral s have been used to identify

t he sane i m | I t Fi e n [ t

ext ruder Ejt?tztilar afgéuérrgrbfgg% %Pm{ g%g%%oélsgg#ﬂc %ﬁﬁt&gﬁriﬁgﬁﬁgﬁggdgl%ts%mcut "
state. Referring to Figures 1-2, the extruder cutter assenbly 1 includes
an el onga®FUMRAPLr extrusion nember 9 and a tubul ar cutter nember 14.
The annul ar _extrusi on_nmenber 9 has_a generally tubular extrusion wall 10
(see Fi gutd®22ly) digwiai’dha toreviewod Fagure fof the pagsepkinvantians nount ed for

reci procation to cut extrudate exiting the die 11 forned in the tubul ar
extrusion wall 10. The die 11 is forned by a through hole of a
predet erm ned shape of a natural food piece. In the figures, the natural
food piece is a chi ckeRTATLEIWVDESCRPTION OFIOB IXNVIENTION st ood to one
having ordinary skill in the art that the die can be forned in other
shapes asrto_wbj- [19@2 DlesBl Qhtdnfignt Hifll GbWE b8, deberibed 29MANTLRARGKS P @EP!Y 2
ni dox coating to the die 11. the nidox coating Is applied to at | east a

bot t om of ac%gﬁp%ﬁﬂg @a%g?%%ﬂﬁ&?ﬁw%%@f&?en% in%erals have been used to identify

the same or similar elements.

[0024) i Figures 1 and 2 illustrate the extruder cutfer assembly 1 of the present
invention in the “ready to cuf” 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 cuf 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 Ieast 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. Tt 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 o cutting the die, rather



to the formation of the through hole, which fornms 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 tinme when the nidox coating is applied prior to cutting the die, rather
-6- than after. This is due to the fact that the application of a nidox
coating after the die is cut actually dulls the cutting edge [ 0026] The

ext rusi on,ne has, a cl.os 13 and..an ed feed
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attachable to an_ extruder, such as the extruder described in the

above- meniqusHadulls the quffingedeRo. 5, 773, 043. Accordingly, the extruder will
not be described in detail. The open feed end 12 is attachable in fluid
comuni cak0026 t o The restrugioh dngontwr Istes\erdloded, enkdol3 adaarppesned feadnendlaletbet | ange
15. The manifold is connectable to a pressure vessel (not shown) for

cont ai ni NEjg@res hThid dLtrudyrasisiof ssoybly Profhe peesesiS@veihtiis Weatiackablaad an
shown). [0027] Further to this, it is preferable that the extruder cutter

assenbly dp@fied hs%ol?rgssefﬂé ex'tr'il&@rmdhé?:ﬁbg@ i hedafoviemtiohed IUBTEPAEREAIEL DI Y.
A 2" dianeter assenbly would be the naxinmum di aneter supportable by, for
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itself to  provide a | ar ger di stance betmeen assenbl i es. AIternatlver, a
| arger dithivadask flangsehd| (Thecmanibeld 4¢ congsiciable b ByDreTsBRe WSk @At shosanioy on
every other attachnment, wth alternating
containing a mash under pressure by a pressure-asserting device (not shown).
[0027] Further to this, it is preferable that the extruder cutter assembly 1 of the present
invention be a 1 % or a 2” diameter assembly. A 27 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 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 1;)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



attachnments being closed off. [0028] A filling tube 20 extends through an

i nternal passageway 17 of the annular extrusion nmenber 9. The filling tube
20 includes a filling tube extension 21, which extends through the
extrusion wall 10 of the annular extrusion nenber 9. The extrusion wall 10
I ncludes a pair of holes 23 and 25 for-feceiving the filling tube extension
21. A hole 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 filli t ext ensj,0 1l and t.he, holes -7~ .23 and 25 to_ensure,t hat
(V1 ng g i 25 bhais et ol lptntians® nit ek ind ol BB s i 7l
annul ar extrusion nenper 9. The filling tube 20 is also in fluid )
conmuni calieGAnaE Frigisiondpesnber fant heging fihe 2Dis s 1 Hiidgommurigsingctidibpe t o
a second pressure vessel (not shown) for containing a filling under
pressure $epord geandfolil Huadsshowe).ewbichi gcatwostade (tnot scopndvrpssiren vessel {ndtl i ng
tube extension 21. [0029] It is noted that the manifolds are included in

t he ermbodiboeml fokesmitiibing abitvg untier pidssire b utseognd pressupes bxating tbwcd (ddti ng
to a plurality of extruder cutter assenblies. However, if only one

extruder %%gwimgﬁmgﬁuﬁéeﬁ&snﬁlmed, t he necessity of the manifolds is
elimnated. [0030] It should also be understood that the extruder cutter

nbl t h ' ¥ : . : i .
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filli tp the.i I 7 f ' f ond
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relative sizes of the filling tube 20 and the internal passageway, 17 nay
have to Haowevrfif ealyi onesxiadericgtier assembly is to be used, the necessity of the manifolds

is eliminated.

[0030] It 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 cutier
wall 31, and an open cutter end 33. The open cutter end 33 includes a cuiting surface 35
for coopera’[in‘;.j,r 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 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 lookj;ng 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 tubul ar cutter nenber 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 crinp extrudate to a
desired length as the extrudate exits t§e extrusion nenber 9. The cutting
surface 35 should be fornmed 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 shape o the general. configuragtion of the di.e 11 as disclgsed in
She abovebedii G B de Bainh Rl Rl posignas bt tiaheh 3 Ssbieh $h B g, o
natural |ooking food piece. In addition, referring to Figure 4, it i

pr ef er r edl k- hBtis areferable dhat dhe fifling tebe bp fentpiananelseoflli h‘P‘BWéﬁrder?Ee‘Hﬁ% 11.
This ensures that "~ e -8- the filling exits the die 11 in a snooth and

consi st erttendatontke filling uge 20 cwilk depenfl arhe mhrigculariapplication. privtdeaers, amat
the filling tube be bent at an angle of 10; however, the specific bend to

the fillid&@ningoet ofGneMillingdeRerdicanadramasdousty barshagal toahé gereralfshapdefi ther e,
an opening 24 of the filling tube 20 can advantageously be shaped to the

general shapq. Okt @famgk,grekémg% EsAEP5 Sihe! §fcRln! 24 oIfOchEifﬂHﬂ% tibe LDEs

opening 24 of the filling tube ™20 1S |engthened in the |length direction of

the die H%%gtg %giﬁt%ﬁg%&%ig‘ﬁé%ho@tﬁ%g% not illustrated in the figures,

t he openi : e i'ncreased in the width direction as well,
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Figure 5, the die 11 is in the shap¢ of a chicken drummy. Therefore, the left side of the
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 opéning 24 will
depend on the shape of the die 11. Specifically, shaping the opening 24 to the general
shape of the die 11 wiil 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 cufier
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.



supplied to the wider portion of the resulting chicken drumy. It should

al so be wunderstood 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
nore evenly filled food piece. [0034] Refterring again to Figure 2, the

el ongated cutter wall 31 of the tubular cutter nenber 14 includes two
cut-out portions 37 forned on an outside surface thereof adjacent the open
drivable end 29. The cut-out portions 37 are for receiving . the operable end
of a dril938kyi deis(aried b eximsiondetl 1¢ apdtherubienmeniet 14 are diusiiaeer 14
I n cooperation with the die 11. The drive device can be any well known
devi ce f ohavieg tgnpending rirculae tubutar shapesehdweven 4t cin be seaglilyqungersiiod) te ong
provi de a groove (not shown) around the outer circunference of the annular
ext r usi onhavenberdirfry sldtléa heairt thhethey inayttic matetih ofiser 3dopeativgsiagedors well.
understood to one having ordinary skill in the art. However, if a groove is

used, itAWidhht i?%e%%%? 386 the c@&el%qn&ﬁséru@eto%a%%ﬁaﬁéiamﬁet%mmwhat

the cutting surface remains aligned wwth the die 11. -9- 51 It is

noted th t extr usi |1 . I [ rat ed
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under stood. to one  .having ordipary.skill .in e art that the made
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cutter menber 14 to have an inside dianmeter of generally the sane size and.
shape as extasionrvelbd. di amet er and shape of the extrusion wall 10 to allow

the cutting nmenber 14 to reciprocate in a sliding manner on the outside of
the extri@36n wdlhke opération of the extruder cutter assembly of the present invention will now

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. 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 e.xtrusion 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 cuiter 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 infernal passageway 17 and are
forced through the die 11. Once a predetermined length of extrudate is fed through the die
11, the cuttér member 14 is moved from the position illustrated in Figure 2 fo 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



[ 0036] The operation of the extruder cutter assenbly of the present
“invention will now 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. It should be noted that the "after cut" state can
actually be beyond the closed end 13 ofidt-he extrusion nenber 9. Referring
to Figure 2, the mash is forced through the open feed end 12 of the
extrusion nenber 9 fromthe pressure vessel for containing a mash of food

while the cutter nber 14 is in the u I gsition. . The.filling is..also
For ced t nPETG (S Pitruchls aeihsi s B8 Bt 1 Rt R ol fing ol Bghy 20
the pressure vessel for containing filling. As noted above, if a plurality
of ext r uberexbydedsiood pradust afkss brigZgdkd, the mash and filling are al so fed

t hrough first and second manifolds, respectively, for distributing the
mash and [G03B] ng The dhowe eptmiicte pcatuy cantinueushewithithe exirably pxitag # 1dnd
filling nmerge together in the internal passageway 17 and are forced

t hr ough t ined birg diit.by@he eeciprpcatid g cestinaabdr ¢ Adh brdef teproductafved ipsoduetd of br ough
the die 11, the cutter nmenber 14 is noved fromthe position illustrated in
Figure 2 %@dgt@ﬁnﬂgéieh'gﬂg illustrated in Figure 3 to cut the extrudate to
the predeterm ned | ength. The novenent of the cutter nenber 14 drives the

L utti . . . : : ) : "

The. extr otlepdl and” eifigof fORTHEE (TaNbE Sl Clntedbplobed i fcTBlind R
i t hi th t f. duct af.t bej t. .[0038].. Th b

oper at | oneBEtuL LEonEihABUEY Sonfbe HILHG cubtt s PE rentpethg e o EuE W 20ng

bei ng cut. by the reciprocating cutter nenbher_ 14 in order_to tprod ce food

product s B#ving amg@awﬁg@?%{ ghape. This allows the possibility of matching the

.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 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 seftable



[0039] It should be noted that the filling tube 20 can be renoved fromthe

filling tube extension 21. This allows for the filling tube 20 to be
replaced with a filling tube 20 having a passageway of a different shape.
This allows the possibility of matching the .shape of the opening 24 in
the filling tube 20 with the die 11 inllhe extrusi on menber 9. This

provi des the advantage of increasing the consistency in the filing of the
resulting extruded food product. The possibility of renoving the filling

02, G S A L
: A01, T [ 14 i [
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and is operably connected at the drivable end to a drive device for

reci pr ocab@Biien of qalpivyy chleside gpd sedivm #iEnatever and away fromthe die 11.
The rate of nunber of strokes per mnute (down and up) at which the cutter
menber calfl04dper dthe kagthr ain gelifidoah prodsty eksdadi inukecordanoe ghitly @@ present
strokes/ m nute. [00411 The pressure in the pressure vessel will vary

consi der abvgntiononilndpand apembth tienetditaviiich tHetoutidt inepibes 6puraies aid thetrgte250
psig are normally used, especially with the usual mash tenperatures of 25F

to 75F. VtyHicl thedirB@ict 4 SRAIISA NHe iéﬁgf‘bélﬁ% aFubtionIPhOviéQty oftle feagdded
to the ground food in order to produce a Tiquid nash. Binders, flavors,

br eser valG5erLah O neihAltd b8P bl ABHLA R0l ol e |1 ke may be added

to the ma onvent1 onal “anoun a gelling material is
added to mas e.g.,.a.settable -11- gum.gr. pectate, fqr exanple, guar
G and SO oy dateiiof Pegis- G dessrpd Shotinis Shviowsibat B, SEUBpBee . The
gumor pectate is set by a gelling agent, e.g., a 0.5%to 10%

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.



sol ution of calciumchloride and sodi um al gi nate. (0042] The |ength of

i ndi vi dual products extruded in accordance with the present invention wll
depend upon both the rate at which the cutter menber operates and the rate
at which the product is extruded, the latter being a function of the
viscosity of the product in the pressiiZe vessel and the pressure being
applied to that product. [0043] The invention being thus described, it wll
be obvious that the sane may be varied in many ways. Such variations are

not to be regqﬁﬂ q gﬁ-ﬁ parture fromthe spirit and scope of the
i nvention, and a%lssuc en'(cas)difications as woul d be obvious to one skilled

inthe art are intended to be included within the scope of the follow ng
claims. 12  What is clainmed is: 1. A cutter assenbly for an extruder for
produci ng an extruded food piece_  containing a filling, the %ﬁingger _
including a fikrst pgheyter assgmblyefor fagr exinden 1ot Pgducing R Fruded, 9B Under
pressure, a second pressure vessel for containing the filling under

pr essur e,contimpngs illing, dxeettindgr telnding 4 Hrst pressitraivassabfopcesigining 3 mashef
pressure vessels, and first and second manifolds in fluid comunication

W th the thé fodd wmder presany apeaariressieseeded for donmpsiag itheefiljing sadet presstue;
assenbly being attachable in fluid communication with the first and second

mani f ol ds, %xgmr&&{mﬂh}gs 88gee & rﬁéiﬁasl&&lsgsregas&é [0 iu&np;l@gm@wssaa,i ghaefignaad ed

extrusion nber 1 ncluding a tubular extrusion wall, said el ongated

cai o operihodeishae i A APpRRREHoT iR O alER- AR oL, WRERE

sai d ope bei'ng comuni cat | W th

first manifol f the extruder; . . . o .
respectgve? . said cuffer assembly being attachable in fluid communication with the first

and second zﬁanifolds, and comprising:

an elongated extrusion member, said elongated extrusion member including a
tubular extrusion wall, said elongated extrusion member including an opened feed end
formed on an end thereof, said opened feed end being attachable in fluid communication
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 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 fo a desired length as the
extrudate exits said extrusion 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 extruder for reciprocatably sliding the cutting surface of the cutter

member over and away from the exirusion die.



a filling tube extending through said el ongated extrusion nenber, said
filling tube being attachable to the second mani fold of the extruder; an
extrusion die formed in said el ongated extrusi on nenber, said extrusion die
bei ng shaped to the shape of a natural food piece; and a cutter nenber
havi ng an opened drivable end, an elonggted 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 shape of said extrusion die, and said cutter nenber, being

di sposed at |east partially over and reciprocally slidable on the
extrusion wall and operably connectable at the drivable end to a drive
devi ce of the éxtruddm dutter aseqnidy ecardipg o slimil nyhedain said filling teherinelgdesof
the cutter nmenber over and away fromthe extrusion die. 13- 2. The cutter
assenbl y acfingdinig baessici Mathedvesebn 60kdd fflling nbetadpeentraidicigsied féed | i ng
tube extension attached to an end of said filling tube adjacent said opened

feed endengalfl ikl Atho! dithsfeh AR fXI0RML 10 o ARSUPLAE HAnAMERN Of
said filling tube and being connectable to the second manifold of the

ext ruder. b%@gé@ﬁg%cﬁ&g{o tﬁg%@?@ﬁg@ﬁé@rﬂ‘ﬁeﬁ%ﬁw m 1, wherein said cutter

menber 1S and sal er wa i ncl udes an i nside
di aneter generally the sane dianeter as an outside dianmeter of said
extrusion wall, said cutter nmenber being slidable on said extrusion wall
to reciprocate said cutting surface in cooperation with said extrusion
die. 4. The cuBter ddscmry asscwblyrosordis & elaim 1, wheeinspdsaitter membend t ube
ext ends

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 exfrusion

die,

4, The cuiter 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 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.



t hrough an axial center of said el ongated extrusion nenber, said filling
tube having an end adjacent to said extrusion die, said end being bent
toward said extrusion die. 5 The cutter assenbly according to claiml1,
wherein said filling tube includes an open end adjacent to said extrusion
die, said open end being in the shape ofg4said extrusion die and said
cutting surface of said cutter nenber. 6. The cutter assenbly according to
claim4, wherein said end of said filling tube includes an open end

adj acent to said extrusion die, said open end being-in the shape of said
extrusion die dnd sdienttsoatsemblysior pmedruier, camPrigRet er menber. -14- 7. A
cutter assenbly for an extruder, conprising: an el ongated extrusi on nenber
havi ng an openend elagdted rotrusian chemben bavihg ed openbd foed nod, saidaereabd deddrend| ui d
comruni cation with a first manifold of the extruder for supplying. a mash

to said ebemngatiechabetih YmiddorhmiNestiondwith b s GndnifoR] ethe extiuigr fdirsapplyingai d
el ongated extrusion nenber, said filling tube being attachable to a second

mani f ol d gg?%ﬂ?%gﬁ%gggﬁﬁte&%ﬁ oA Yihpg-a filling to said filling tube; an

extrusion sal gated’ extrusion nmenber, said extrusion die

bei ng shaped to e shape, of. a natural..food pi.ece: .an tLer

havi gg anpopenédﬁtlﬁ?g %ﬁ%étegﬁl&fg tgrﬁ’“é? Bzﬂgg@gga@ﬁ#ﬁ?mﬁ%ﬁeﬁbﬁggﬂgnﬁl'ﬁg enad
cutter end with a cutting surface for cutting extrudate tQ.a desi %ﬁ.length
2s the  cRePEdsiecheabletos Sraximantiod ofthe pumag 6 rrptans aitiE gt bllipe he |

shape of said extrusion die, and said cutter nenber being disposed at
| east partibgl |y over and

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

a cutier 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 cufting 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 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 connectabie 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



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 nenber over and away fromthe extrusion
die. 8. The cutter assenbly according to claim7, wherein said.filling tube
includes a filling tube extension foraéfl-on an end of said filling tube
adj acent said opened feed end of said el ongated extrusion nenber, said
filling tube extension extending transverse to an axis of said filling

tube and bhei ng connectahl e.to the second .manifold.of .the extr 1941 The
Ut ter s SEBHY RORGT Ny Sl 41, SNGREIPB s st S Dot bRt plidinte
tubul ar and said el ongated cutter wall anlﬁggs,an i nside djaneter .
gener al | y ORisaidexiasion wallita reoiRrpcaie Sad ciing sudacgiin seensratign with spid gXirslony
wal |, said cutter nmenber being slidable on said extrusion wall to

reci procatdée.said cutting surface in cooperation with said extrusion die.
10. The cutter assenbly according to claim7, wherein said filling tube
extends through an axial center of said el ongated extrusion nmenber, said
filling tube having an end adjacent to said extrusion die, said end being

bent toward saijg exthdsufs &isanblﬂwﬂaoc&aﬁg%ua% TASEHerdM Yaid IR U ckRnd ai m
7, wherein said filling tube includes an open end adjacent to said

R L
di lai m. 10, wh i i d .of id filli . tybe includ
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of said extrusion die and said cutting surface of said cutter nenber

11.  The cutter assembly according to claim 7, wherein 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.

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

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



