WO 03/ 103926 PCT/ US03/18319 EXTRUDER DI E AND CUTTER ASSEMBLY FOR EXTRUDI NG
FI LLED FOOD Pl ECES CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
applicatiwposheddas priority under 35 U S.C. 119 on U S. PConisss/ o3zl
Application No. 60/387,445 filed on June 11, 2002, the entirety of which is
hereby incorporated by reference. BACKGROUND OF THE I NVENTION 1. Field of
the I nvention: [0002] The present invention relates to an extruder die and
cutter assenbly for extruding filled food pieces. Mdxre particularly, the

present invention relatpg ﬁER%fEWCIﬁL”PERE%EeS‘;E&I%%W gé?@nbl y, which
[

i ncl udes an extension forned on an extrusion ne | 1'ing tube for
allowi ng the extrudate to exd gi ﬁﬁ%@ %hé ly fromthe side.
2. Description of Backgrounéi&ﬁlbﬁl &ggl f’r §:Dsﬁﬁ?) roduci ng extruded
food pieces are known. Such extruders can conventionally include a
pressure vessel for containing, under pressure, a mash of the food to be
extruded. Furthernore, pressure exerting neans for maintaining pressure in
the pressure vessel, a manifold in fluid comunication with the pressure
vessel, and a die and cutter assenbly, generally |ocated underneath the

pressure vessel, in fICROSSREEERENCETO/REQNTION MIPIACATIHNS 18319 -2
with the manifold can be included. The extruded food is cut to size by a

die and cigobfy asCeHY1¥ation claims priority under 35 U.S.C. § 119 on U.S. Provisional

Application No. 60/387,445 filed on June 11, 2002, the entirety of which is hereby

incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0002] The present invention relates to an extruder die and cutter assembly for
extruding filled food pieces. More particularly, the present invention relates to an extruder
die and cutter assembly, which includes an extension formed on an extrusion member and

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

2. Description of Background Art:

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

cutter assembly, generally located underneath the pressure vessel, in fluid communication



[ 0004] Food products that can be extruded in such extruders include, e.g.,
neats, poultry, seafood, cereal grains, vegetables, fruits, and solid

dai ry prowoasd039e specific exanples, the mash may be pr egaresds/issom beef,
chi cken, shrinp, wheat, corn, rice, potatoes, apples, and cheese. [0005]
The food is ground to a particle size ¢onsistent with forming a fluid nmash,
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 ; 0 QO t tsper.sing J.j.qui ., 3%
to 70% Egghégag%ﬁ%ﬁﬁpgngﬁégg¥g%ﬁd%ﬁ?gggﬂ%ﬁqéggg?Bﬁégﬁygdﬂégagqﬁpd%F:rnash.
Bi nders, flavors, preservatives, colors, stabilizers, antioxidants, and

the like ??ﬁ?nlbléf added to the mash, in conventional anounts. Mst often, a

gelling material is added to the mash, e.g., a settable gumor pectate, for
exanpl e, 60841 glepdiaodusts M&B@ihﬁa@’@]ﬂdﬂg 13 shivle exiradras inghadentesg. omeatsout
0.1%to 25% The gumor pectate is set by a gelling agent, e.g., a 0.5%to
10% sol ut paritrpfseafalod) careal hdraink,deegatatiles, sfoulisy mndilsgliddbiey pfdinoi] Adhepquifasent
inventor has al so invented an extruder for extruding foodstuff containing

a fillingexahipldd; The Aishima iHén[.I)IjéPare@gffo'ﬁY e Echlidkegd Slﬁ‘ﬂ'ﬂ?{ay/hgﬁ; c@0Qicean
(0]

extruder die and cutter assenbly includes an extension rmed on the

extrusi onyyephet h1aNd@clidekd i Ng tube to allow for the extrudate to exit the
di e and Q%tter’a%%eﬁbec$f%n1the side. U S. Application No. 09/576, 766 is

hereby in orated by, reference. In.the abov appljication; .however, the
filling S ﬁ‘&é"‘?%ﬂ%%‘ﬁ‘ﬂ%e%&i%e Hfe ‘é‘f{lsfsﬁe(“é?%rfl°‘5%‘§§é‘3&xfg9“as & ne
extrusi on nenber, nmaking the extrusion nenber difficult to clean between
process Raifide sizes that YoBarss prayabspd)- Ssdetgen Series No. 5 screen, more usually a

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

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

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

runs.



-3 SUMVARY OF THE | NVENTION [0008] It is an object of the present invention
to provide an extruder die and cutter assenbly, which nmakes up for the
above defwoiosneises of the background art. Specifically, iPCTIES0ams3dj] ect of
the present invention to provide an extruder die and cutter assenbly,

whi ch includes an extruded product havihg a filling, and wherein the
extruder die and cutter assenbly is easily cleaned between process runs.
[0009] It is another object of the present invention to provide an extruder
die and cutter assenbly, which includes an easily replaceable filling
passageway extension. The filling passageway extension can be easily

renoved for cleaning or re C ns. In addition, the
filling passageway extensighﬂygﬂAgs}&ﬁﬁﬁ%@qﬁﬁﬁﬁﬁfyéﬁent shapes to
correspond with a shape of the extrusion passageway of an extrusion die in
order tolG988hki n Maisnasy ebjgeinafi deaniesent myemttan womey\%fm gtruderadie] andj quger
[0010] In order to acconplish the above objects of the present invention, a

die and assembly, whebmnkes up rfontheabbvaidificienciespf ttedsck fro0dd jrt.aSpedificadist ed
extrusion nenber having a first, open end and a second, closed end, said

first, opgnsendbhet BY tiat prsdadheention ftb Wrékigo aMeRtraddr @O anll tcittd dssérbibly,
mani fold of the extruder, said second, closed end being forned by a
T

r enovabl ewﬁ?&hriﬂélh@?()%g%@?i‘f‘Pw]ha%%e}hﬁH‘?’ ?Jgd fvﬁ{é?é?ﬁ' thd! e:?tf{} O?'jés)g,?(gt ed

extrusi on nenber; I Nng pasSagewa rmed In a wa
el ongat ed qégrus r ai illin assageway being attachable to a

second mafi Bf%fe%ﬁf}tiggaséeﬁe@%g ,getfjﬁﬁtlﬂl]oc s st filling passageway .
i th and 10H, &b LS s AR O g SRS RGP, oS BogE 2 PR g
cutter assembly, which includes an easily replaceable filling passageway extension. The
filling passageway extension can be easily removed for cleaning or replaced between
process runs. In addition, the filling passageway extension can be formed in different
shapes to correspond with a shape of the extrusion passageway of an extrusion die in order
to obtain a more consistently formed foodstuff with a filling.
[0010] In order to accomplish the above objects of the present invention, a die and
cutter assembly for an extruder, comprises:
[0011] an elongated extrusion member having a first, open end and a second, closed
end, said first, open end being attachable in fluid communication with a first manifold of
the extruder, said second, closed end being formed by a removable extrusion end cap;
[0012] an extension formed on said elongated extrusion member;
[0013] a filling passageway formed in a wall of said elongated extrusion member, said
filling passageway being attachable to a second manifold of the extruder;

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

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



WD 03/ 103926 PCT/ US03/ 18319 -4 passageway extension extending generally
transverse to said filling passageway and into said extension of said

el ongat edvexsnesseon nenber; [0015] an extrusion die forne#CoUssaisd19
extension of said el ongated extrusion nenber; and [0016] a cutter nenber
havi ng an opened drivable end, an el ongkted 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 cutter nenber being disposed at |east

partially j ||y i . exct. i I n

oper ably %%%%%?g%f“ghgg h It% &%ﬁgﬂrﬂ %\ggﬁ%ﬂgﬁi%ﬁh@g&@é& gg‘idvﬁéﬁlégi)ﬁ%ggég%ylt zﬁlgd %&"t ruder
for reciprocatably slidj the cutting surface of the cutter nenber over
and away ?a?(g?ﬁtflﬁéc}/negé*%isqq a e‘?"tf"(ﬁﬁ’f%e’%ﬁxt her scope of applicability of
the present invention will becone apparent fromthe detail ed description
gi ven her B0k t ean exguioedic fpxmatheiusaid peensinieelssaisbelongaied etiision enembesd
description and specific exanples, while indicating preferred enbodi nents

of the iandention, are given by way of illustration only, since various
changes and nodifications wthin the spirit and scope of the invention

Wi Il becoppe1elppakheiitet MefnboSkavidd il 6stned dtiRgblaehd, 4 Q16hdabddscuiet Malieshd
description. BRI EF DESCRI PTI ON THE DRAW NGS [ 0018] e present Invention

wi |l becogp,smEee c{l]tHJr le¥d WABE! SRR gIrfaQQ‘fémvtwﬁ}fgtc ﬁjtllu%gte tg?ﬁﬁgit@tl;l?\g h%%\'l?en

her ei nbel ow"and the acconpanyi n raw ngs are given

G e S e T T

assenbly r%gip}oréglly gl? egglte 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.
[0017] Further scope of applicability of the present invention will become apparent
from the detailed description given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since various changes and modifications

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

from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] 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:
[0019] Figure 1 is a perspective view of the die and cutter assembly of the present

invention;



i nvention; WD 03/103926 PCT/US03/ 18319 -5 [0020] Figure 2 is a front

el evation of the die and cutter assenbly of the present invention

il lustratwogstim2éready to cut” state; [0021] Figure 3 ispaTtfusosised evati on
of the die and cutter assenbly of the present invention illustrating the
"after cut" state; and [0022] Figure 43 a cross-section of the die and
cutter assenbly of the present invention along line 4-4 of Figure 3 with
the filling passageway extensions 24 and 44 renoved for clarity; [0023]

Figure 5 4 front el,evati.on. g h | ar, extrusion er, of the

pr esent [:02%/ nti g}ﬁurf 80’542] ﬁi‘—’ln&ﬁleé’gté&ll §P§ﬁ’ 016’ ?/I}dtes#gef %S%eeﬁ%ﬁnotfl tﬁ? PISFPUsi on
menber 9 and fi I.‘ i n%. passageway extension 44 of the present invention;
[0025] Filgtision ilustiatipgiherrady ¥t S8lfe annul ar extrusi on menber 9 and the
filling assageway extension 24 of the present invention; [0026] Figure 8
is a vi evt%eillt he Figur¢ Bnig 3 &ronh glewatjoreof éhes disnangldcuster tassengrly o rthe pirgserint i on;
[0027] Figure 9 is a view of the bottomcap 11 and filling passageway

ext ensi onnehtoh illidwatipg dednfierd cuy'estdte;amd and [ 0028] Figure 10(A)-10(C) are
views of the extension 22 of the present invention. DETAILED DESCRI PTI ON

OF THE | Ngb2di)! ONF{RPL ] isTh&rédseeidn bR B did AndV dutte QWeRB1HF Ahé BRcked t h
reference to the

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

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

[0024] Figure 6 is a top view of the annular extrusion member 9 and filling
passageway extension 44 of the present invention,;

[0025]  Figure 7 is a bottom view of the annular extrusion member 9 and the filling
passageway extension 24 of the present invention;

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

[0027] Figure 9 is a view of the bottom cap 11 and filling passageway extension 24 of
the present invention; and

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

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

the same or similar elements.



acconpanyi ng drawi ngs i n which the sane reference nuneral s have been used
to identify the sanme or simlar elenents. WO 03/103926 PCT/ US03/18319 -6
[ 00301 Fiworegod2and 2 illustrate the die and cutter asseronsos/18he
present invention in the "ready to cut" state. Referring to Figures 1-2,
the die and cutter assenbly of the pr-egsent invention 1 includes an

el ongat ed annul ar extrusi on nunber 9 having a generally tubular extrusion
wal I 10. An extrusi on end cap 11 is connect ed to the extrusion wall 10 to

12"(seo RO Hets ¢ a2 N0MTS a0 ARt TR o PR B SRR T e

9. The extrusion end cap 11 i s . attachable to t he extrusion wal | for
exanpl e, Wepiready) togGutyptatce r Bgfermingto Figwgiand-2, fhegdisiand cpjtey §é~°€nﬁl3gﬁgéh@) i's
| ocat ed between the extrusion end cap 11 and the extrusion wall 10 in

order to pmsamt énvehaen gxndudeatas eliongetedonngler pxtrusiaaugmben® hayingoargenetaltt  t he
extrusion nenber 9. The die and cutter assenbly 1 of the present invention

is att actbblaeektbusion el 10.0&Am extrugionand che 1814 comhected &s thei dx@tsion wdllSL0
Patent No. 5,773,043, the entirety of which is hereby incorporated by

ref erencey @b Mobikorh Rgd %ff%@mﬂﬁlﬁartb%tﬂ%ﬁ mhdXkr 9 hadg 8 ?én fe@ﬁ‘%n@ﬂ@r(séeeed
end 12 is attachable in fluid comunication to a manifold (not shown) by,

f I

oescur e RIS e S R0l BB A0 e
ressure assgertin t .sh 11 Furth tq.thi

P of or bl @B Hats e AR Oxtha Brian L LYy of Cxtmplhet phidisor SSFWén(’Pan be
al 3/a" or a 2" dianeter assenbly. 2" diameter assenbly woul d be the
nexi mim oﬁhaﬁ@t}-elA gaspplott @ Eigye 9flt§r10@5@wbw;ert the axbysien gedcaphband e uder .

However,
extrusion wall 10 in order to ensure that extrudate does not seep through the bottom end of

the extrusion member 9. The die and cutter assembly 1 of the present invention is
attachable to an extruder, such as the extruder described in U.S. Patent No. 5,773,043, the
entirety of which is hereby incorporated by reference, and will therefore not be described
in detail. The open feed end 12 is attachable in fluid communication to a manifold (not
shown) by, for example, a threaded flange 40. The manifold is connectable to a pressure
vessel (not shown) for containing a mash under pressure by a pressure asserting device
(not shown).

[0031] Further to this, it is preferable that the die and cutter assembly 1 of the present
invention be a 1 %” or a 2” diameter assembly. A 2” diameter assembly would be the
maximum diameter 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



it should be understood to one having ordinary skill in the art that an
assenbly of a larger or smaller dianmeter is wthin the scope of the
present iwWoeatld®ae The use of larger dianmeter assenbliesPCasb&18319
acconpl i shed by nodifying the extruder itself to provide a |I|arger distance
between assenblies. Alternatively, a |-atrger dianeter assenbly can be WO

03/ 103926 PCT/ US03/18319 -7 acconplished by providing an assenbly on every
ot her attachnent, with alternating attachments being closed off. [0032] A

filling PRSSABRYR ¢ By P‘?&‘Jigﬂglsant 9£semgyabhee r&ﬁéroéhgr@ﬁn{égntl%lg'{l ft?ﬁatmgd ol e

ext rusi on I ng passageway 0 'S

through a th 40 of the extrusion wall 10 paraIIeI to an
axis of ti %‘%%Pﬁ EPS% ﬁ@ﬂ%gﬂ 9 along an entire length thereof (see Figures
4, 6 and 7 In addition, a hole 41 is drilled in the thickened portion 40
gener al | yI0B&Ipend} éuangrpaﬁmﬁ\w&o PHendsdhrough theextrysion walint Gk the gxrygieh an
axi al passage 42 forned in the extrusion nenber 9 and the filling
passagewaypeber 9.F(iheHdhng pessagewayddl isi formed hyldeillig; @ doleahromgh tahthaakghed he
extrusion wall 10 opposite to the thickened portion 40. The hole 43 is
formed cosotiied 40vof thetdxerubioh evafl1L0 phrdlidl ko g axip a$ FrROWAYoR Xicditek OMldig arb
attached to the annul ar extrusion nenber 9 through the holes 41 and 43 by

a set scr&iﬁréﬁenghpfhe%e@m@m% o) § gnd ﬁferlﬁ edakidhodMRIh] §s ARNEP AREL i N

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

Dl ace. ARsKERUPGLGE 46“%?‘19mﬁ§§§15?%&§"§13ﬂ e%t&ggﬁl%@?*“’?sf PEEAThARG, "

ext ensi on 34 and. Ehe ho 43 tdz enpsure that il erial does :}Bt seep

into the % li‘é‘ila’b‘é B%?éaege fgrmedyin the, FXHUSioneREMPES o‘f‘P {NEHPASSAERYAY i) | ng

passageway 20 is also in fluid comunication wwth a second nmanifold (not
urthermore, an additional hole 43 is formed through the extrusion wall 10 opposite to the

thickened portion 40. The hole 43 is formed coaxial with the hole 41. A filling
passageway extension 44 is attached to the annular extrusion member 9 through the holes
41 and 43 by a set screw 45, for example, which is inserted through hole 49 formed in the
extrusion wall 10 (See Figure 4) and into engagement with the filling passageway
extension 44 to secure the filling passageway extension 44 in place. An o-ring 46 can be
used to seal between the filling passageway extension 44 and the hole 43 to ensure that
filling material does not seep into the axial passage 42 of the annular extrusion member 9.
The filling passageway 20 is also in fluid communication with a second manifold (not
shown), which is connectable to a second pressure vessel (not shown) for containing a
filling under pressure by a second pressure exerting device (not shown) via the filling
passageway extension 44,

[0033] It is noted that the manifolds are included in the embodiment described above
for distributing the mash and the filling to a plurality of die and cutter assemblies.
However, if only one die and cutter assembly is to be used, the necessity of the manifolds

is eliminated.



shown), which is connectable to a second pressure vessel (not shown) for
containing a filling under pressure by a second pressure exerting device
(not showwp ositesoehe filling passageway extension 44. [00®8j/usvs/isinot ed
that the mani folds are included in the enbodi nent described above for
distributing the mash and the fillingt&%-a plurality of die and cutter
assenblies. However, if only one die and cutter assenbly is to be used,
the necessity of the manifolds is elimnated. WO 03/103926 PCT/ US03/ 18319
-8 [0034] exth usi . | '

substanti@ﬁ?@ a 1&?6%@ﬂ§§gﬁ@§@§§é%ﬂg&#@?gyagﬁgégﬁpgagﬁgﬁaé%%ggggggh¥ﬁh
extension. I S unted ta the extrusion er 9 at L de surface

Cher cof e ASRICRatihras of (4 Grafin MFO, Ferdessterincl? isdnantied i dih
respective holes 30 forned in the extension 22 (see Figures 2 and 4). The
ext ensi orexpisigngpemben Y@k s sife sxfceshaseridie fazexmpe weplraliieofserepisr32
cooperating wth a cutting elenent 21 of a cutter nmenber as wll be

descr i bedwhieh exteind |tiranglf GB38&}ivEnotds SOnforreed a thiel dxtengiop 22s@gehipyresx embi on
24 is attached to the filling passageway 20 at substantially a right angle

to the axdys THe dxténsionl 12 d1¢ PRRIagEVBYnBbn diRaB & dinéhdstheebf fdgdobpyerhting
Figures 2 and 7, the filling passageway extension 24 is |ocated generally

centrall . ' i rar . ver, it should
Yw g{ct}lﬁlﬁgﬂeﬁbﬁl o o2fcitfer hMERXAERS] B4 he?el?lgaéc‘{\ﬁ

be noted t I Nng passageway extension 24 can a e | ocated

- ' . i L on. . I Lt i Ma]]
or ovi ao. (BN T1 ERGP Rl b e ReshEPRY < pRiiaf B R agied RS TS,

bottom hal f of the extrusion passageway 19 js fjlled by the fillin
passagewaRPSHEEWEN wh?tss“gité’ﬁ%uéﬂ a right, apgle Haﬁi‘?)raé’éi of &'ﬁ %UIPS IPEFSIGEY Y gggh t he
filling

Referring specifically to Figures 2 and 7, the filling passageway extension 24 is located
generally centrally of the extension 22 of the extension member 9. However, it should be
noted that the filling passageway extension 24 can also be located off-center, depending
on the application. For example, it is possible to provide the filling passageway extension
24 such that an entirety of a bottom half of the extrusion passageway 19 is filled by the
filling passageway 24. In this example, rather than providing a filling through the filling
passageway, a second mash can be supplied in order to form a two-layered product.

[0036] It should also be understood that the die and cutter assembly of the present
invention can also be operated in a reverse manner. Specifically, providing a mash to the
filling tube and a sauce or filling to the axial passage 42 can form a very unique food
product having a coating on the outside. Of course, in this example, the relative sizes of
the filling tube extension 24 and the extrusion passageway 19 may have to be modified in
order to obtain a desired product.

[0037] Referring again to Figures 2 and 7, the filling passageway extension 24 of the
filling passageway 20 extends within an extrusion passageway 19 formed in the extension

22 of the extrusion member 9. Referring to Figure 9, the filling passageway extension 24



passageway, a second mash can be supplied in order to forma two-1|ayered
product. [0036] It should al so be understood that the die and cutter
assenbl y wh whesdpe esent invention can al so be operated i rca/usey/esse

manner. Specifically, providing a nmash to the filling tube and a sauce or
filling to the axial passage 42 can for%ra very uni que food product having
a coating on the outside. O course, in this exanple, the relative sizes of
the filling tube extension 24 and the extrusion passageway 19 may have to

be modi 1 Syl ML 455 BPL3'0 iR thePLARNEY: k0037 | BPIES LLARiGR2 "

to Figures I'ng passageway extension i ng

passageway 20 extends within extrusion passageway. 19 formed in the

ext ensi o erggerof? E’Vﬁ‘esu@}??‘& E!qcs%nﬁ’%érls g0 18\?’3]3?% ‘?'61’ %Tegﬁﬁ‘@g FASLEEVH | 1 i ng
passageway extension 24 WO 03/103926 PCT/US03/18319 -9 of the filling
passagewafkteansions24rplhe sigpers blogk 26 attpsheshtocthel cxtaysiamenskcaphld boxa sauew 38,
menber 9 by a support block 26, which is fornmed integrally with the filling
passagewafpr erahplesiRafer?ihg td egwe Jpdret fillihg pass@gewsy etemsidedd isosuppertek fir usi on
end cap 11 by a screw 28, for exanple. Referring to Figure 7, the filling

passagewaobnﬁﬁmﬁaa&iomyzmtﬂesmﬁu%pasrsh@dvdy_nzo BPoaRHREGRE the Rxitidibn bhEcdp 11 19
passageway 20 by connecting the extrusion end cap 11 to the extrusion wall

10. [0038} theusifwamgocutter assenmbly 1 of the present invention also
i ncludes a cutter nen%er 14 having an open drivable end 15, an el ongated

6, d tt 7. The cutt | | | ud
cuLter Yhad®,, 30 A04RPE B Sk b v VIR S e Skt
21. Th tt) | t 21 inc|ud tti f 18 f ti
FRRHTA Y TR NI D SR e N

t he
cutter end 17. The cutter wall 16 includes a housing or extension 34 formed thereon for

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

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

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



extrudate exits extrusion die 13. The cutting elenent 21 is nounted to a
face plate 35 nounted on the extension 34 by a plurality of screws 36. The
cutting swofieaes3s28 of the cutting elenment 21 is fornmed atrcarusasigsdses bet ween
25 to 90 to a surface of said cutting elenment 21. Referring to Figure 2,
the el ongated cutter wall 16 includes-fle cut-out portions 38 forned on an
out side surface thereof adjacent the open drivable end 15. The cut-out
portions 38 are for receiving the operable end of a drive device (not

shown) | erd P Uiy EERRTREIE BhP pE Ylded dIRISHAdiANGabheLelof e e

cutting I’ cooperati on w xtrusion die 13.

The drive_ device can be apy well kngown eyi ce for, reci procating the
cutting nAbSmesessa s for thg g, B148S BrvRamside diaprie %I erabm%)
around the outer circunference of the annular extrusion nenber 9 instead of
the cut-wine $o7 andshapggs the qusifel dismatssdad shapsiof e snusieny el 18 @i allowy

skill in the art. [0039] It is noted that the extrusion wall 10 and the
cutter nethbenttibg member 14utet reeipedateha\a siglingpmpener tonrthe busideasf thé apiession
however, it can be readily understood to one having WO 03/103926

PCT/ USO3/ 48818, -10 ordinary skill in the art that they may be nmade in

ot her cooperating shapes as well. Al that is necessary is for the cutting

menber 1 OBQ(()]]haVQ“h@%PEﬁﬁbggf gﬁaﬁ@ offer qs‘ga&ﬁ)gl !)ﬁ’th[e\'}l\geis'erﬁ?g?%ngiiogﬁiﬂ%“ﬁ hape

as the outside dianeter an ape o e extrusion ow the
cutting er .14 to reciprqocate in a idin nner on t.he outsigde of the
ext r usi onnt"ae ?rllb%d’f'lﬂ[ Efgﬁﬁlf)cegﬂgl%’ﬁ?&aﬂ@% lglgmt%@&f éatc:%tge ci???’ét‘]) QUG y of
the present invention will now _ be described with reference to Figures 2
and 3. FiYhileF®urg 3 glysirates dhe fafter cut fate-o Refrrming toy Figure Jying anash gs, forcegd

illustrates the "after cut" state. Referring to Fitgrure 2, the mash is
forced  through the open fixed end 12 of the extrusion member 9 from the pressure vessel for

containing a mash of food while the cutter member 14 is in the upper position. The filling
is also forced through the filling passageway extension 44, the filling passageway 20 and
the filling passageway extension 24 from the pressure vessel for containing filling. As
noted above, if a plurality of die and cutter assemblies are used, the mash and filling are
also fed through first and second manifolds, respectively, for distributing the mash and
filling to the die and cutter assemblies.

[0041] The mash and filling merge together in the extrusion passageway 19 and are
forced through the extrusion die 13. Once a predetermined length of extrudate is fed
through the extrusion die 13, the cutter member 14 is moved from the position 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 18 of the cutting
element 21 into cooperation with the extrusion die 13 in order to cut the extrudate and
crimp the extrudate to ensure that the filling remains within the extruded food product

after being cut.



t hrough the open fixed end 12 of the extrusion nenber 9 fromthe pressure
vessel for containing a mash of food while the cutter nmenber 14 is in the
upper poswbioenossihe filling is also forced through the fipcChiiusgs/psssageway
extension 44, the filling passageway 20 and the filling passageway
extension 24 fromthe pressure vessel -fbr containing filling. As noted
above, if a plurality of die and cutter assenblies are used, the nmash and
filling are also fed through first and second nenifolds, respectively, for

di stri but igﬂgZ]} he Tﬁ{gsﬁyo@gdoepe{rét cJ Qgc&r? Jop m%u‘; f@qthc Yid %&trﬁ&zﬁgr@( t?%s thel 0041]

The mash il e ex rusi on passa geway

forced throu h the usi on . .Onc edeterm

ext £ udat cERRade | Ffing ﬁl&db&b? a%cilmﬂca@% fhfiihan e dap Oﬁfgeﬁ{s%woﬂcq s
noved fromthe position jllustrated in Figure 2 to the position

i |1 ust r at®ed produrgef a8 pedetsrmineddengtlext r udate to the predeternined |ength.
The novenent of the cutter nenber 14 drives the cutting surface 18 of the
cutting [©043ent I2shouht be noedeahatt themembtdl dfthe end rcasildaloigwitB the fidlirger to
cut the extrudate and crinp the extrudate to ensure that the filling

remai ns f@ww extedion 02 d116 WS ehePfilfiely Hhssagdw B exttdisitth Z4Ho beWehidsed G326
PCT/USO3/183 -11 [0042] The above operation occurs continuously wth the

ext rudat enexfih aliew X 56 USHRL afbs 1, glggﬁmggﬁ(s:{ag&w?y ckiUfsi b 2 BOSAL | N9

cutting nenbe in-order to produce a pre eternlned
I th. [00 | t ld b ted I
wth the B af%%althpaaﬁﬁalgew??”g%@r%é.h%%w R PR 8L . iy
extension 24 to be repoved from the filling passag ema PmnThls alloms for

the fillidlpWdbengsiltyestiarshigy thyshage gf the passageway in 1 g passageway

extension 24 with the extrusion passageway 19 formed in the extension 22. This provides
the advantage of increasing the consistency in the shape of the resulting extruded food
product. The possibility of removing the extrusion end cap 11 and filling passageway
extension 24 also allows for easy cleaning of the die and cutter assembly 1.

[0044] It should also be noted that the provision of the filling passageway 20 being
formed in the extrusion wall 10 also eliminates the necessity of providing a filling tube
down the axial passage 42 of the annular extrusion member 9. This also provides the
advantage of easy cleaning of the die and cutter assembly 1 of the present invention in
order to prevent the contamination of the assembly.

[0045] Referring to Figures 4 and 6, the filling passageway 20 includes an upper
portion 25, which extends through the extrusion wall 10 above the hole 41. The upper
portion 25 opens at an upper end of the extrusion member 9. During operation of the die
and cutter assembly 1, the upper portion 25 is closed by a sealing member 27 (See Figure
4). The sealing member 27 includes an annular base 29 and a projection 30. The

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



replaced with a filling passageway 24 having a passageway of a different
shape. This allows the possibility of matching the shape of the passageway
in the fiwbioagopassageway extension 24 with the extrusi orCcpassagswmsay 19
formed in the extension 22. This provides the advantage of increasing the
consi stency in the shape of the resul tlhg extruded food product. The
possibility of renmoving the extrusion end cap 11 and filling passageway
extension 24 also allows for easy cleaning of the die and cutter assenbly
1. [0044].] . . isiLon.of, th i Lin

passagonth 25 el Ag S PERreHar i i Theh uckt £ kB ne B Phistls oot ne
necessity,of providing a filling tube down the axial passage 42 of the
annul ar ¢ lextra %P“@ﬂwThis al so provides the advantage of easy
cleaning of the die and cutter assenbly 1 of the present invention in

order to [9P¢tlent Homeven ferasieaning ohthefdia ard ewtcs gpsembly b batqeeReracess Rgs:t o
Figures 4 and 6, the filling passageway 20 includes an upper portion 25,
whi ch extthadsalidgr oggibet B2 @xt beusénoovediatb| urikBalatho wegppeh eottiohe2 5 df thehéllingper
portion 25 opens at an upper end of the extrusion nenber 9. During

oper at i ompagdagbwgy doe Aéeéirdﬁigy,eﬂhe apfREPa¥sakewiy Q0URREDe RASily SBarded by aCl Osed
by a sealing nenber 27 (See Figure 4). The sealing nenber 27 includes an

annul ar . i j j ect | 30 includes an o-ring
31 t her eoﬁniéhgig%%ggg Pﬁ’gr'g{eﬁ*é‘%ﬁ%%‘gé@ tg%?‘?ﬂ@% yBelpcifibn 25, ) ng WO 03/ 103926
PCT/ US03/ 9 12 ssage 0.tQ. ensyre that t filling materi does
not seep [iﬁﬁ% thﬁ"&f?@fer 853&\,%&1%4? glfpos(eﬁeﬁalﬁﬁﬁlgﬂrgag% PUY| S‘ﬂi Fﬁfﬂgg?ﬁlg.

[ 0046] Howev for cleaning of the die and cutter assenbly. 1 between

process r%ﬂﬁ%a%rlé pp dheswhpian gxtRsiasealh and ironseably osnsated ¢t thestiiyablerfad ipger

portion 25 of the filling
drive device for reciprocatably sliding the cutter member over and away from the

extrusion die 13. The rate of number of strokes per minute (down and up) at which the
cutter member can operate can range from 80 strokes/minute through 500 strokes/minute.
[0048] The pressure in the 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
gum or pectate, for example, guar gum and sodium alginate, in conventional amounts of
about 0.1% to 25%. The gum or pectate is set by a gelling agent, e.g., a 0.5% to 10%
solution of calcium chloride and sodium alginate.

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

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



passageway 20. Accordingly, the filling passageway 20 can be easily cl eaned
by a cleaning solution or steam supplied through the upper portion 25.
[0047] Thwoauatibmee menber 14 is di sposed at | east partial | ycoesos/assdo
reciprocally slideable on the tubular extrusion wall and is operably
connected at the drivable end to a dril¥e device for reciprocatably sliding
the cutter nenber over and away fromthe extrusion die 13. The rate of ,
nunber of strokes per mnute (down and up) at which the cutter menber can

operate c 56@2931"h];rig€gn?g hgf%ﬁ A€ 1PW¢II%I3 A hakEs g é?g? %aSlr € | ash

[0048] Th sure in e vVessel vary cons

to mash and die to die, ressures of are | 1y .used,
especi al | VAHRIA Magy Wﬁaﬁuahﬁ&f‘t‘f’éﬁﬁ@r“&f [ﬂlgesreg:]lr Q‘gpﬁp E@‘f‘gﬁ %ﬁ‘{nbt her
di spersing liquids, e.g., 3%to 70% nay be added to the ground food in

order to grdowm@fathbuqmomﬁ alBjugh araglifiqatignassyouldrbssabvicas ite ene skildedr s
stabilizers, antioxidants, and the |ike nmay be added to the mash, in
convent i oimethe mmn&ndémmedﬁctlednd witlgelthd segparaf the f@llowiag eldited t o t he nash,
e.g., a settable gumor pectate, for exanple, guar gum and sodi um

al ginate, in conventional anpunts of about 0.1%to 25% The gum or pectate
is set by a gelling agent, e.g., a 0.5%to 10% solution of calcium

chl ori de and sodium al gi nate. [0049] The | ength of i ndividual products
extruded in accordance with the present invention will depend upon both
the rate at which the cutter nmenber operates and the rate at which the
product is extruded, the latter being a function of the viscosity of the
product in the pressure vessel and the pressure being applied to that
product. WD 03/103926 PCT/US03/18319 -13 [00501 The invention being thus
described, it will be obvious that the sanme may be



varied in many ways. Such variations are not to be regarded as a departure
fromthe spirit and scope of the invention, and all such nodifications as
woul d be wbwBow®2¢ 0 one skilled in the art are intended tPeThSo¥/mshiuded

wi thin the scope of the follow ng clainms. W 03/103926 PCT/US03/18319 - 14-
What is clained is: 1. A die and cuttetdassenbly for an extruder for
produci ng an extruded food piece containing a filling, the extruder
including a first pressure vessel for containing a mash of the food under
pressure, a s np¥§h§%§yre vessel for containing the filling under

u XEr

S. . . LY. .
pressure, a pres% ng device for maintaining pressure in the

pressure vessels, and first and second manifolds in fluid conmunication
with the first and second pressure vessels, respectively, said die and
cutter assenbly being attachable in fluid comunication wth the first and
second mani f ol bs, afdlicenpeuttdrrgsembly &romgataderfor predusingnamtrérided foad

el ongat ed extrusion nenber including a tubular extrusion wall; an

ext rusi orpiesedcarginingad filliagt theséxmmdeanidcimdingbee fingy pressuwealessyel dort axltning@ one
end of said tubular extrusion wall; an opened feed end fornmed on a second,

opposi t e gih &fthé ol BldePPREARe, XJeEifd SHBssuftPVeRSd] foS &ntai IR ’iﬁéjﬁfli;hgdmﬁ&d

being attachable in fluid conminication with the first manifold of the
e ST B, SR LTS Sy PP PR e >
extruder; s an B et ORatifdBh Hic® B Eh 00! Sl 3 U TBIRS  Sressure
vessels, respectively, said die and cutter assembly being attachable in fluid communication
with the first and second manifolds, and comprising:
an eclongated extrusion member, said elongated extrusion member including a
tubular extrusion wall;
an extrusion end cap, said extrusion end cap being removably attached to one end
of said tubular extrusion wall;
an opened feed end formed on a second, opposite end of said elongated extrusion
member, said opened feed end being attachable in fluid communication with the first
manifold of the extruder;
a filling passageway formed in said tubular extrusion wall, said filling passageway
being attachable to the second manifold of the extruder;
an extension formed on said elongated extrusion member;
a first filling passageway extension, said first filing passageway extension being in
communication with and removably mounted to said filling passageway, said first filling
passageway extension extending generally transverse to said filling passageway and into

said extension of said elongated extrusion member;

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



a first filling passageway extension, said first filing passageway
extension being in comunication with and renovably nounted to said
filling paevagessy, said first filling passageway extensiPOR/USRI/es3d¢ ng
generally transverse to said filling passageway and into said extension of
sai d el ongat ed extrusi on nenber; an extlbusi on die forned on said extension
of said elongated extrusion nenber; and WO 03/ 103926 PCT/ US03/18319 -15 a
cutter menber having an opened drivable end, an el ongat ed cutter wall, and
an opened cut uf t r tt trud

desired | eng th5 gétte[?qger}q%%p’ra&{%&n !é‘%gféﬁ{‘ﬁ%q%fmé& ‘H r?gegm{)%n ng
di sposed at ast partially over reci rocaII sI i deabl

ext r usi on Wé‘le cuttey %ﬁe‘?’%layc‘ﬁ%‘?’ﬁl%?aﬁﬁlf‘ér Chth 318“&@1 gl & d éﬂt?dtlsngtéaarth%e
device of the extruder for reciprocatably sliding the cutting surface of
the cutt epxtrudeiepesitsothe rdignspidsaitper mémb@mgelegtdﬂmsem atiileast partighye odtre anchd

cutter assenbly according to claiml, said first filling passageway
ext ensi onrecipradatlp shdwiblemnathe iextsusien walt drakepeedbly adrtheetableus therdrizableeag tand i s
removabl e therewith fromsaid tubular extrusion wall. 3. The die and cutter

assenbly a@gios devide bo e @itides forieEifiodataly liatet BE cuftRERRFfabd6f S ut@r
housi ng extendi ng from an outside surface of said elongated cutter wall,

said cut tﬁl@&b%\;eﬁﬁﬁd Q%}pﬂoﬂn%@&ﬁﬁﬁ% $@i d housing in cooperative

rel ations W th sard extrusion The die and cutter assenbly
accordi ng to claim3, wherein said cuttl ng surface is fornmed on a cutting
el ement nounted to said housing, said cutting surface is fornmed at an

angle to a surface of said extrusion dje. ) )
The die and cutter assembly according to claim 1, said first filling

passageway extension is attached to an inside surface of said extrusion end cap and is

removable therewith from said tubular extrusion wall.

3. The die and cutter assembly according to claim 1, wherein said cutter
member includes a housing extending from an outside surface of said elongated cutter
wall, said cutting surface being located on said housing in cooperative relationship with

said extrusion die.

4. The die and cutter assembly according to claim 3, wherein said cutting
surface 1s formed on a cutting element mounted to said housing, said cutting surface is

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

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

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



5 The die and cutter assenbly according to claim4, wherein said angle is
between 25 and 90 with respect to said surface of said extrusion die. WO
03/103926wBb@310S08/ 18319 -16 6. The die and cutter assenipicy/imosos3add ng to

claim1l, wherein said filling passageway includes a second filling
passageway extension attached to an endibef said filling passageway
opposite said first filling passageway extension, said second filling
passageway extension extending transverse to an axis of said filling

passageway and. bei onne nd e _vessel r..
containing fi |?I ngnﬁlhdg sée?/mﬁlglh C§§r|%9ngawp @ ule Iéegglgn%’f‘{/?élé%r di ng
to claiml1, wherein said cutter nmenber 1 s tubular and said el ongat ed
cutter welldssagawpy dedudss 3 pecopd fillingRasspecy@yePaension sitached i aniieRf@ eidas an
out side dianeter of said extrusion wall, said cutter nenber being slidable
on sai d elingyiassagewiay opposite csajst ﬁtsatféhl%p@lssegﬁwayng(tsrmdmaeldu secombfidling i on
wth said extrusion die. 8. Adie and cutter assenbly for an extruder,

conpr i si ngissagawey extgadi @texuiding iraBverservemn dHay bNGidfifling Passa@Pedy mdaea{gi a
second, closed end, said first, open end being attachable in fluid

communi cajdnABLeMIé b e bbdodl p%mré Qtdelabr tdaﬁamﬁtgtftm&g%ﬁnde% pedsugecond, cl osed
end being fornmed by a renovabl e extrusi on end cap; an extension forned on

sai d el ongated extrusion nenber; a filling passageway fornmed in a wall of
sai d el ongated extrusion nenber, said filling passageway being attachable

to a second i fold of. the extruder first fill assageway, ext ensi on,
said first frﬁ]ng pﬂ? g’@e% gi't‘e‘t%‘i@h‘”?@f’?f g, to Etﬁlﬁﬁu i ¥ ‘trglﬁ CH SN
renovably nmounted to said filling passageway, said first filling

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.

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

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

an extension formed on said elongated extrusion member;

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

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

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



passageway extension extending generally transverse to said filling
passageway and into said extension of said el ongated extrusion nenber; an
ext rusi orwaios/1bdeéered on sai d extensi on of said el ongated exirruses/ossinenber;
and WO 03/103926 PCT/US03/18319 -17 a cutter nenber having an opened
drivabl e end, an elongated cutter wal lF17and an opened cutter end with a
cutting surface for cutting extrudate to a desired length as the extrudate
exits the die, said cutter nenber being disposed at |east partially over

and reciprocally slideabl.e on the extrusion || and er abl onnect abl e
2t the dr vabi b oish Ry ReARL T T i R RO Y BRERLEY
sliding the cutting surface of the cutter _nenber over and away fromthe
ext r usi onORfNgd cuiterand With aputting surface AusQiting exteudstejiong desired) lgngth 25 thter ei n
said first filling ntEass_age\_/vay extension is attached to an inside surface
of said esttrudsteosxiteritie che sadl ciider memberabting tdigposed ah lepstopartialiyd overbamdar
extrusion wall. 9. The die and cutter assenbly according to claim?7,

wher ei n sgciproavdlly slideablerohghe extelsithesal barddosprerdbdy exinetrdble@t fhe@fivatile ehd s de
surface of said elongated cutter wall, said cutting surface being | ocated

on sai d hpysiddelife 6P MRS INE T GbabloeRBRY Rl khe %ﬁitﬁg%?fﬁébsi)%ecﬂuﬁer 10.
The die and cutter assenbly according to claim9, whereéin said cutting

surface i‘%G‘F‘Bé’qﬁ’gr%%Y%%&&Qﬂegtgﬁg’ﬂgi%um ed to said housing, said

cutting surface 1s at an a surface of said extrusion die.
11. The die and cutter assenbly according to claim 10, wherein said angle
is between 25 and 90 with respect to said surface of said housing.

8. The die and cutter assembly according to claim 7, wherein said first filling
passageway extension is attached to an inside surface of said extrusion end cap and is

removable therewith from said tubular extrusion wall.

9. The die and cutter assembly according to claim 7, wherein said cutter
member includes a housing extending from an outside surface of said elongated cutter
wall, said cutting surface being located on said housing in cooperative relationship with

said extrusion die.

10.  The die and cutter assembly according to claim 9, wherein said cutting
surface is formed on a cutting element mounted to said housing, said cutting surface is

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

11.  The die and cutter assembly according to claim 10, wherein said angle is

between 25 and 90° with respect to said surface of said housing.



WO 03/ 103926 PCT/US03/18319 -18 12. The die and cutter assenbly according
to claim7, wherein said filling passageway includes a second filling
passagewaWyOastiexszé on fornmed on an end of said filling pagsagsosys3opposite
said first filling passageway extension, said second filling passageway
ext ensi on extending transverse to an aiBs of said filling passageway. 13.
The die and cutter assenbly according to claim7, wherein said cutter
menber is tubular and said elongated cutter wall includes an inside

di aneter generg)ly dlpe-s i S tside.di . of .sai
extrusion wal l 1:a'sai ! ecﬁifet %ﬁgsrcrgﬁnﬁgg%&%é?l gacggrld%gq gﬁénrll ’gg?%&ég(ltgraﬁ(g?icl)ﬁn%val I
to reciprocate sai.d cutting syrface in cooperation with said extrusion
di e. P passageway mcluéjes a sgcon'ff t{lﬁng passageway extens?on \%rmed on an e:n()iS of sa&d0
filling passageway opposite said first filling passageway extension, said second filling

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

13.  The die and cutter assembly according to claim 7, 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.



