WD 2008/ 103782PCT/ US2008/ 054510 EXTRUSI ON DI E W TH EXTRUSI ON PORTS HAVI NG A
SHAPED EXTRUSI ON OUTLET BACKGROUND OF THE | NVENTION 1. Field of the

| nventi onywW®9Rhde present invention relates to a cuttepcpesampdysifor an
extruder for extruding tw sted food pigeces. Mre particularly, the present

invention relates to an extruder cutter assenbly, which includes an
extrusion die having extrusion ports that are shaped to twi st the food
pi eces when exiting the extrusion die. 2.Descri gtl on of Background Art

100021Ext ruders for prodi¥TRUFION PUEHSHIFB FK PRESEINF@RIown. Such
extruders can convention cont ai ni ng,
under pressure, a mash o %ﬁwgdggijﬁ%ﬁ?be ex %ﬁﬁﬁj}ghermre, presgure
exerting means for maintaining pressure in the pressure vessel, a manifold
in fluid communi cation with the pressure vessel, and a cutter assenbly,
generally | ocated underneath the pressure vessel, in fluid. conmunication
with the manifold can be included. The extruder cutter assenbly cuts the
extruded food to size. An extruder of the above type is disclosed, for
example in U S. Patent No. IAZKI;RAPND OCHUTHE INVENEION ter "t he ' 043

Patent"). The '043 Patent is hereby incorporated by reference. [00031Food
products that can be extruded in such extruders include, e.g., neats,

poultry, Sea@?@&‘uf@@ﬁ;%m&ﬁa' ns, vegetables, fruits, and solid dairy
pr oduct s. specif1c exanples, the nmash may be prepared from beef,
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a No. 100 scr'een. 1000 ]V\ater or ot her dlsper5| ng liquids, e.g., 3%to 70%

may be &ddigdcts wive cyitiophar #oodicinlior der to produce a |iquid mash. Binders,
flavors, preservatives, colors, stabilizers, antioxidants, and the |ike may
be added to the mash, in conventional amounts. Nbst often, a

2. Description of Background Art

[0002] Extruders for producing extruded {ood pieces are known. Such cxtruders can
conventionally include a pressure vessel for containing, under pressure, a mash of the food to
be extruded. Furthermore, pressure exerling means for maintaining pressure in the pressure
vessel, @ manifold in fluid communication with the pressure vessel, and a cutter assembly,
generally located underneath the pressure vessel, in fluid communication with the manifold
can be included. The extruder culter assembly cuts the extruded food to size. An extruder of
the above type is disclosed, for example in U.S. Patent No. 5,773,043 to Hunter (hereinafter
“the ‘043 Patent™). The ‘043 Patent is hereby incorporated by reference.

[6003] Food products that can be extruded in such extruders include, e.g., meats, poultry,
scafood, corcal grains, vegetables, fruits, and solid dairy products. As specific examples, the
mash may be prepared from beef, chicken, shrimp, wheat, corn, rice, potatoes, apples, and
cheese.

[0004] The food is ground to a particle size consistent with forming a fluid mash, e.g.,
particle sizes thal will pass through a UL S. Screen Series No. 5 screen, miore usually a No. 10
screen, and often a No. 20 screen up 1o about a No. 100 screen.

[(005] Waler 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,

anfioxidan(s, and the like may be added to the mash, in conventional amounts. Most often, a



WO 2008/ 103782PCT/ US2008/ 05451() 2 gelling material is added to the mash,
e.g., a settable gumor pectate, for exanple, guar gum and sodi um al gi nate,
in conventy®hak@apunts of about 0.1%to 25% The gum orp@EeeiAbosusioset by
a gelling agent, e.g., a 0.5%to 10% sol ution of cal ciumchloride and

sodi um al ginate. [0006] In the '043 Patent, an extruder cutter assenbly
extrudes a food piece in the shape of a natural food piece. The extruder
cutter assenbly includes an extrusion nmenber and a tubular cutter mnenber
for cut tilhigg exteriad &t wldek e thegnashee.ax @rogdittn 2wa b @eclalois rEpmpiehgtiar g4a
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extrudi ng foodstu containing a filling. In U 'S. Patept Nos. '6t51 , 309 and
6, 964, 56000her dinibg t0dp Patang anJpgrudet e asseiab lviepEudesgh opgﬁ)éer?p-n} he shape

respecti yel . xt ruder c _ _ LY i neludes, st NG r,
passageiby P BRed Hifohg Hherthi i AP R b R AR DR e e
filled {i000rRueeuUsimbelToexitensixamdiis ckivingeld omusie rectlraus Hlomerenther 04hd t he

cutter nenber to allow for, the extrudate to exit the ex%}ru er cutte

assenbl Yaferbheastet gicdile aThic arigsHA WS IER @B thal d1Vish d Pmﬁﬁ"ﬁw{?ﬂ% ter

nmenber ieﬁﬁﬁig@fifl]é(ﬁég%glt&gﬁag&ﬁzﬁ{gﬁl?ﬁgventi on. However, the extruder cutter

assenbly in“the ent e '562 Patent does not include a die
havi ng $tped ERier psiannippontos hthalko finiestedtahexbodd ittet esemhbnfoe gkruding t he

die as inth resent inventjon.. The ' 309 Pat a e..-562 Patent, are
her eby iﬁﬁl‘:]é’r”g%‘g’é‘ll%‘an-%i)_fﬂé‘fl%r_bh@es’.‘ SGMRRY I%bé Tﬂ%ﬁﬁ%%ﬁ% @8’5&@%& tpg an
obj ect ofnd pRoRPesaNtihd PYENDLOM T RsPEAVENE SUbiBIdcASERIDIN AT abludxt suder,
whi ch makes up for the above deficiencies of the background art.

fem i an
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above ohjiegtisr b dkbadps esent tHernkantiéttcfaguhber ras skeerkily. flbrs extensiobriader

conprises: [0010lan el ongated extrusion menber having an opengf eed end,
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of the extruder foL LY 2936 ai 42 63,0098b &G L XIIME Pl MBIRET ;

[ 0011] aﬁ’x%&“t{l”?ﬁgtlt%rim"cff?ﬁemgb%%%rP@d%gﬁsﬁaﬁ%l%gg}é{t éd ext r(usiboin_rrenger, gai d
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and WD 2008/ 103782PCT/ US2008/ 054%]P0 . .
invention. The 309 Palent and the “562 Patent are hereby incorporated by reference.

SUMMARY OF THE INVENTION
{0008] It is an object of the present invention to provide cutter assembly for an extruder,
which makes up for the above deficicncies of the background art. Specifically, it is an obicct
of the present invention to provide an extruder culer assembly, which can form an extruded
product that is twisted when exiting the extrusion die.
[0009] In order to accomplish the above objects of the present imvenlion, a culler
asscmbly for an extruder comprises:
10010] an elongated cxtrusion member having an open feed end, said open feed end being
attachable in fluid communication with a manifold of the extruder for supplying a mash to
said elongated extrusion member;
j0611} an extrusion dic supported on said elongated extrusion member, said extrusion dic

including a plurality of extrusion outlets fonmed therein; and



3 [0012]a cutter nenber having an open drivable end, an elongated cutter
wal |, and an open cutter end with a cutting surface for cutting extrudate
to a desi hggl o8R8 as the extrudate exits the die, saidpetiubgisaniver

bei ng di sposed at |east partially overjand reciprocally slidabte on the
extrusion nenber in a direction of elongation of the extrusion nenber, said
cutter nenber being operably connectable at the drivable end to a drive
device of the extruder for reciprocatably sliding the CLitti ng syrface of
the cut {@412irenberutisyanenabd hawkg 417 opAnt frevabier puds 28 ik angated | R Rhe i 1 each
of said plurality, of, ext i . i . N . W de
port 1 on BHCRle LSO SLEE R dst Fidpe SRRRRS s B Rt oo BRSHURNE: 1) OF,
t wi sti ngxtihendrarh sag duner meskbeXichisy thgoertatUsisompadiatlyi oweoraber retiprdeolin a
twi sted food product. [0014]1n addition, tge above obj ects. of thg pr eéent

i nvent i hidabdn obeicardaneniRuakEr By axlirstieon! HPFAEARIOA PSSP BB oS!
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at t achalgkgudsr B Wicthremabimnkitditif o wittihg aunfeaidf dhel coteranceker ade end eway
supplying a mash to said el ongated extrusi on nenber; [0016] providi ng an

ext r usi drpraifhe exirppeR €8d on sai d el ongat ed extrusion menber, said extrusion

die 1nClyshfo aylifdlich brakidiliate] oNQublslfuberiiashiehes ehis aPRch dat sai d
plurality of extrusion outlets beirg shaped to have at |east one w de

port i on vade patticheas tat tmet orer Kaowwppetioonihe shapesape cofusitrecedals PG Bat | et s
tw sting the sh as the mash exits the extrusion die. ,100l171providing a
cutter MERBEF ﬂ%dwsﬁéxﬁﬁﬁﬁﬁéﬁuﬂ%ggbLPg“gcﬁg), %Oélﬁ e 6Sﬁ§da088 p@:‘ﬁﬁ%r wal |, and an
open cutg@fs] endiMdallich, B 008 opjecisadand preseittiftvongoe il bdatemdisaedepghr ed

|l ength as the extrudate exits the die, said cutter nenber being di sposed

a.t | eastetprat ¢f mildiye otestcdidod meipriowal Mythst coEBT €M HICFE SRt r usi on nenber
inadir Lon of elongation.of the. [ USiQn el X:Y. Ut lehheresher
bei ng ofGrbry SonRLeEEr L R R thiE! BT TP Ghen RO CAE IR oS

ext r udernfl Otinketiapi-DRANaMLY cshindinigtibhevitud tiznigoldurfaacetofiet foe sout yieg 2
menber over and away fromthe extrusion die; and [0018] extrudi ng the mash
whi | e t whashitagpid Rongaeherly st mEE e st ed food product. [0019] Further scope
of appl iygahh! ity Ofgdd [venbian oMshid HECOR® sRRaLENchbamshiae

det ai | e&ﬁﬁg;cr [ %’I’P?lc(}ﬁ%’gl&%/g%ﬁﬁsg(?ﬁeidlna%/lﬁ)gr. ngé’v[erb, iﬁfo' shoul d (be under st ood

t hat t hextetian dedndedtwippluohiiant espesdf iwlcextanmpbe iorahi taehjoddhicay ialty
preferred enbadi nents. of tge inv%i on
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portion, the shape of the extrusion outlets twisting the mash as the mash exits the extrusion
die;

[0017] providing a cutter member having an open drivable end, an clongafed cutler wall,
and an open cutter end with a cutting surface for culting extrudate to a desired length as the
extrudate exits the dic, said cuticr member being disposed at least partially over and
reciprocally slidable on the extrusion member in a direction of elongalion of the extrusion
member, said cutler member being operably connectable at the drivable end to a diive device
of the extruder for reciprocatably sliding the cutting surface of the cutter member over and
away from the extrusion dic; and

{0618} extruding the mash while twisting the mash to form a twisted food product.

[0019] Further scope of applicability of the present invention will become apparent from
the detailed description given hercinafter. However, it should be understood that the detailed
deseriplion and specific examples, while indicating preferred embodiments of the invenlion,

are given by way of illustration only, since various changes and modifications within the



WO 2008/ 1037821 TT/ US2008/ 054510 4 spirit and scope of the invention wll
becone apparent to those skilled in the art fromthis detail ed description.
BRI EF DESGR) @gg&g: THE DRAW NGS [ 0020] The present i nventi/oseouwd/ddistoecone
nore fully understood fromthe detailed description given hereinbelow arid
t he acconpanyi ng draw ngs which are given by way of illustration only, and
thus are not limtative of the present invention, and wherein: 100211Figure
1 is a perspective view of the extruder cutter assembly of the present
i nvepﬂt) : gmirit BOD 2@ PEiofuhe irrenisorawill bptoned avatanbie B1ose Hglladdn ifedt g‘@i”t S
asse of the present invention illustrating the "ready to cut" state;
[ 0023] éftaﬂ?ctdf@mi‘%mg'cross-section of the ext?uder cutte?/ assenbly of the
present invention along line 3-3 of Figure 2; [0024]Figure 4 is a front
el evation of the extruder cutter asserrblé%wof the present invention

5}

E[LLUZ;[ ating E:het :a?f ;eBRHﬂF“Eﬁ]E(a%B’;TI% TRERRAWINGSa cross-section of
Fi gur e i{ﬂgﬁf bt presgn%eimél%io% AN 8 eRL6S GREre! AYIS AR OBl 1RE deraftedf
description given hereinbelow and the accompanying drawings which are given by way of
illustration only, and thus arc not limitaiive of {he present invention, and wherein:
[0021] Figure 1 is a perspeciive view of the extiuder cutter asscmbly of the present
invention;
[0022] ligure 2 is a front clevation of the extruder cutler assembly of the present
mvention illusirating the "ready to cut” state;
along linc 3-3 of Figure 2;
[0024] Yigure 4 is a front elevation of the extruder culter assembly of the present
invention illustrating the "after cut" state;
[0025] Figure 5 is a cross-section of the extruder cuiter assembly of the present invention
along line 5-5 of Figure 4;
[0026] Figures 6A, 6B and 6C are front views of the dic of the present invenlion; and

[0027] Figure 7 1s a rear view of the die of Iigure 6B.

DETAILED DESCRIPTION OF THE INVENTION

[0028] The present invention will now be described with reference to the accompanying,
drawings in which the same reference numerals have been used o identify the same or
similar clements.

[0029] Figures 1 and 2 illustrate the dic and cutter assembly of the present mvention in
the "ready to cnl” state, Referring to Figures 1-2, the die and culier agsembly of the present
invention 1 includes an elongated annular exirusion member 9 having a generally tubular
cxtrusion wall 10, An extrusion end cap 11 is conuected 1o the extrusion wall 10 to closc a
bottom end of the annular extrusion member 9 and an open feed end 12 (see ligure 3) is
formed adjacent an upper end of the extrusion member 9.

[6630] ''he die and cutter assembly 1 of the present invention is atlachable o an extruder,

such as the extruder deseribed in U.S. Patent No. 5,773,043, the entirety of which is hereby



[ 0026] Fi gures 6A, 68 and 6C are front views of the die of the present
invention; and [0027]Figure 7 is a rear view of the die of Figure 6B.

DETAI LED RESGRRTIEN OF THE I NVENTI ON [ 0028] The presentpd-nyembsensw | | now
be described with reference to the accpnpanying draw ngs in which the sane
reference nuneral s have been used to identify the sane or simlar el enents.
[0029] Figures 1 and 2 illustrate the die and cutter assembly of the present
invention in the "ready to cut" state. Referring to Figures 1-2, the die
and cut me:mmste«irbyyefgfemm@ncpwelwme ovehbd drnclibadie Ketgds Tan Oéqﬂb]??@‘éﬁ’é‘glz

annul ar .ex nber 9 havin .4 10.
A oxt v iohbeag e TR BB Ble 2 ARRRI B b B RGO Meden 1)
bot t om gpd.oko! hgcanRUFAL 1 E¥bi145IBR ITRITBEREsI: aadelamon pleswif)efed cemdmilzg {see
Figure 3) |s thrilled adjacent an upper .end. or the extrusion nenber 9.

[ 0030] Thﬁ@lSUluedﬁamdeséupWIa m%@éwsﬁilmﬁ)fla‘@%‘@?%@é’ﬁ? i nvention i s at t achabl e

E5075712, Sj@(ﬁﬂt he i Q‘ a@’“&”‘%%ﬁtc%%ﬁd ere@é tf@%“é‘%&&@i ?bs SEeh /U82008/ 054510

5 i ncor pogiat edrikye ﬂ%fd%}lf ang efor aRamplc| la B! hﬁlﬂl%f of ecreets ki Vdﬁdcrekwedl thwught ail.
The open feed end 12 is attachable in fluid cormumT%gtl on.to a mani

ol d

(not shawmpctig holesr30cioanpd & the dindetge Fia @rg@dsn. FeRCHRITSS Wi
el %Bhﬁlg c?cn%n.?ﬁ?g?‘('ﬁﬁ“ttc\{% ler 8995]1ﬁ@?é’é@l)lbédq{m&%ﬁl@\bm ng a mash under

pressure ssure-asse | ng device (not shown). [0031] The extrusion
menber qeﬂ}ml udese: dicdare! th&mﬁﬂﬂy tloof the mxscnmnvcnu@reﬁherm@\@rs %héilutbiﬁ
surface thereof by, for exanple f scre ch
t hr ough b}‘%@ﬁ@é@b?}el%}\fé% A OPYy %@bfcnchhg 6‘%@ {?ﬁﬂf‘géé Fi "é nrl\/gé afd i . The
di e 22 chﬁﬁe&ﬁlt ?}ﬁ Wyint, rluﬁelcblztdtl'l'?igm% 11%@?Btho%qm?forQ:deﬂblbﬁr'%mmeﬁ thkgeo Fdr be
descri bed her el nbel ow. 32] The die and cutter assenbly 1 of the present
i nventi enp}a};smg lamut u@e@uravm ublul Ehe cutingclameorbal indudivi Aeftiaa SBPa Hr iVabl e

end 15, an el o cutter nd.an._op t : tter
wal | 16 CP%‘?‘ﬁt& ‘ug’ftﬁtb“ ng&gtzetr‘i’ "“gﬁ“‘éér“}%’ gﬂdﬁéﬁ}t?et?eoﬁ& S%ch%apgsr ﬁl&ng a
cutting e%ﬁ@;&mex;i;l exiHigorc Wid DPO Bheep®ilhy 2lenhdae 20d@Smawmced tié mgfaselq:ﬂacé’rsw
for cooperating wth the extrusion die 22 to cut and crinp tra]idgﬁ to a

desi red Dlltemytdhmaéhq preersiar g dtvea EXITALLY et FUET 0ROt H@CZ‘?‘“%@” et Henent
?n} !sir e”'\jg[f%%del%lﬁg fefo%ﬁh aceﬂ%g@%}?ﬂ'c% Ashg, gt %”é'sﬁﬁa@e‘lop)!al@ on'ttHfga| ity

I ng su the cutting elenent 21 is forned at
an angl eibesineen R%ﬁ:nﬁﬁlb Q0Figored, Sk flasgniaf cigiar dhai Ut t111¢19d<3l tement- OQtjportlons
Referring to Figure 2, the eIong}at&?g cutter wal l g ﬂﬁs hout
por t i onSB3WINEd WEToPLEHC SutlaF ft @éei{th‘é‘Pé’Bﬁné VARG e "FVabl e
end 15.

oS Ul Qtlét Iﬁpq{,r%dngﬁg B3 9 élelhifc,oéndr@icg'd‘ffv@%et.fﬁ@ (@PEERRS 1@”&1d@1f A

drive dé)-gl ce (not In“ord to reciprocate the cutting nenber 14 and
t her ef onrecipheate uht icngingl :ieamber 24 andghanﬂnd(ﬂvm bltihﬂgaﬂmmlét?ﬂoml Vil kﬂ%’em

LR R T R S5 e

groove Qdeﬁrtocsrt Wh: REaUNghchiber @kﬂt el 1&9&1’(36%@161@&6%1@\?1& hes,;awmtr&n siamtm}JSI on
menber 9 instead of the cut-out portions 38 as would be understﬁod to one

havi ng eradindaihy @ikirl dircumigreccapt | the annular extrusion member 9 instcad of the cul-out

portions 38 as would be understood to one having ordinary skifl in the art.

[0033] 1t is noted that the extrusion wall 10 and the cuiter member 14 are illustrated
having cooperating tubular shapes; however, it can be readily understood to one having
ordinary skill in the art that they may be made in other cooperating shapes as well. All that 1s
necessary is for the cutting member 14 Lo have an inside diameter of gencrally the same sizc
and shape as the outside diameter and shape of the extrusion wall 10 to allow the cutting
member 14 to reciprocate in a sliding manner on the outside of the extrusion wall 10,

[0034] Referring to Figures 6A-6C, a front view of the (hwee alternalive enibodiments of

the dic 22 is illustrated. Referring specifically to igure 6A, the die 22 includes a pair of



(0033]1It is noted that the extrusion wall 10 and the cutter nenber 14 are
illustrated having cooperating tubular shapes; however, it can be readily

under st 00§y Qu@Migs78avi ng ordinary skill in the art that ghgyssmayoheonade in
ot her cooperating shapes as well. Al ¢hat is necessary is for the cutting
menber 14 to have an inside dianeter of generally the same size and shape
as the outside dianeter and shape of the extrusion wall 10 to allow the
cutting nmenber 14 to reciprocate in a sliding manner on the outside of t he
ext r usi eatrwebh odilkts 2DO34]EReh of H@n?gll ti%OIFD‘gfiﬂi%g3 BANGE senera SPe v el UBFdE he

th |t ti th
S p:agsf ?élgi?»{nyn? PIe ’\%dd&lﬁl%g%KEVlfl% SOUfage %}21 '? ﬁgﬁ éti‘u%A &'ﬁ crlsa?f%ﬁleth‘?&[ulhqgc
20081103{821 ; H]k&%ﬂgﬁh GB4mbQA Qviexhe asmen odtdaetige BBthCZBe ZBamrbu(afedtHyethe

extrusion outlets 23 is in the t%eneral shape of _an UpZI de down2 at ed
triangl dasfediting i Simawed Avdl).s Al ﬁ@heaaatrl%ﬂ@’iﬂéwddatlllzév%ﬁ atheepehy @m* A the

die 22 tjll'g/%) :’S!L;{? gg\%ﬁysoﬁﬁp a%pcei_ll%%?%] &h & f%}{'o%éhezgxt Lﬁfdgle 23_% rﬁ?er ]ui%'vgﬁ)noéf fube die

22 (ill ine Tn Figures gh not
i 11 ustrakeigy 2O akll gt BvEAub-thtiauh iles2d sml@cihutdﬁs;lttdmofosmr—ma«m i Bewtlhan are
centered on each of the extrusion outlets 23, The provi sion. of the cathy

26 and tikEde Wothg apoWar s ORGP 1o §1Fﬁ)‘6kVHYt2t(’aﬂ¥§|t %SR- st ng Pl

flow fr annul ar extrusion nmenber 9, into the cavity 26 and
t he subqgla{)/ﬂﬁsgﬁ O(BJL]C%% t of the extrusion outlets 23. [00351Referring to
Fi gur es |6635and R&emald eratrbyved sh@ﬁésaltmmuvheh@csroixshtmxilout)m etdets drrmed in

the die 22 are |IIus rat ed. 'a[ﬂ n@&)dl rrent of Figure H’? S6{11C},‘18a§5eﬂqltahe
sanme as % /& gifbodis ’tlStkf‘FedFl ¢ & ‘&?B@p(f igjreg ‘16? & 'extr usi on
outlets L,m-m@fn?én‘? of 1*1% e %m‘ﬂ@i'f&r@lﬂtsﬁﬂﬂu bt tlﬂoé‘{[hﬁmhlﬁlﬂﬂé@r gegefotdaleden
detail . ]in Figure 6B, the extrusion outlets 24 are in the general

shape OfCﬂ’é}@uhﬁUﬂﬁ glibss 1‘»Iﬂafuflﬂlﬂg depmbey @ gwadil.s. In Figure 6C, the extrusion

outlets nIhe upsi| 1un gl e
ot h confl el el AEVE: By R St 2 P RA AR, PR IR bR

narr OV\Brlmtfﬂgrbohaﬁfcb@iﬂso rlhqfxgﬂrb%d ﬁh@cﬂ@ﬂt@}(ﬂﬂﬂ)liﬂb@@%ﬁl%& t}[cﬂ@ﬁ@ﬂﬂ thapteanilch be
noted at this tine that the shape of the extrusion outlets 23, 24 and, 25

causes tupsidexiomuditecatesl rigngle Wil Pecexs Ml Boveevakthusprtm shdbeting i si ze
of the ‘iééu#ﬁbonngﬁlé tﬁarfxll g &ﬁo?ﬂqﬁ-ﬂ:uﬁﬁ%n?ﬂ LA W sting of the
t ruda

ext ruda e can t t to a desired size by the
cutter meoRr 18 sheulfiGemordtanitss eoheflandipshageof the@G884L nuidsield?, 2Mondbi5ai n a

sufficient twi sting of the extrudate, the extrusi pn Oﬂ& ets % -25 shoul d
have a raskichipg ﬁ’@il@‘ﬁ‘f‘? o YN FEEBE PTG S c hE AR G G HRAR
wi dth of,, apRrex! 1Bt ﬁ lo¥reO: 1 fhg g s%n%@?lf}ﬁ Sextrh@0R9 e (3h@sd skualise B nnat ed
that the pressure o he mash fect on the tw sting
cut to a desired size by the cutter mcmbu 14 o form a twisted food product.
[0038]} In order to obtain a sufficicnt twisting of the extrudale, the extrusion outlets 23-25
shonld have a maximum height of approximately 0.3 to 0.4 inches and a maximum width of
approximately 0.2 to 0.3 inches,
16039] 1t should also be noted that the pressure of the mash has an effect on the twisting
of the exirudate. Specifically, it is nccessary for the extrusion pressure o be at a high
pressure. For example, a pressure of greater than 100 Ths/in®, preferably a pressurc of greater
than 150 Ibs/in” will provide a desirable twist, 1f the pressure is (oo low, the twisting of the
extrudate will not be formed in a desirable manner.
[6040] The opcration of the dic and culler assembiy of the present invention will now be
described with reference to Figures 2-5. Iligure 2 illastrates the "ready to cul" state, while

Figure 4 illustrates the "after cut” state. Relerring to Figure 2, the mash is forced through the



of the extrudate. Specifically, it is necessary for the extrusion pressure
to be at a high pressure. For exanple, a pressure of greater than 100

| bs/in2, REhRkaPIY¥, @ pressure of greater than 150 | bs/ip2rwslobsionmi de a
desirable twst. If the pressure is topo low, the twisting of the extrudate
will not be fornmed in a desirable manner. [0040] The operation of the die

and cutter assenbly of the present invention will now be described with
reference to Figures 2-5. Figure 2 illustrates the "ready to cut” stﬁte,
whi | e Fioger &ecd oind 14 of th edrusive mempas? o thepaeaie pesser el AyiBINg Yire: 2,

the mash.i.s .far. t hrou the, V / Pcriu S2008/ 054510 7 open
iRt LleP O Tl e AR

feed end e pressure vessel for

cont ai nijgwiip ek @ishfioadnbicte b ecutitye?s fembein hé réws of thetde2d) pperthe
position. 100411The mash is then forced into the cg\\gi %6 forrrﬁd in the
rear of setheawdiies of2he pavily Ihendsitipn Buruah; the eyfusigieow 3/1‘2 6PHRC et r ough
the extrusio - e L O 50% SNARE O udilerdit sl enusutlets and
t he preé)gﬁ?@%ﬁ%%@%ﬁ%%@ﬁg%g{lIr:gh{gfgglt\}\ﬁa@fgg \/\w‘leln éx%%ti ng theﬁ_)%i e 22.
Once a predeicermro@terhengt bngh ofxkituthed @ (ks tHrewk!t theeughsiothdiceddt thesiudiar di e
22, the cutter nenber 14 is noved fromthe, positign i]lustrat in Figure 2
to the pepsibcr dA 1 prayst Feredhs Hoqﬂi'ﬁh}“élsuiﬂ?‘gnb %8%2 ‘Bﬁt‘? leciac ﬁg”{‘%&[l‘: i?
predet ez ned | engtfle JheqRvENROL Qi Ubiah. MERDSovddetlr bV AR &iltRr
cutting rg%}{r? g’céeO 5‘8 o? ethe cutti hgtp]e(T gr?élnt 6_21 i%t 0 cooperation with the
ext r usi emndice [22rivos ticchartittgosuctate 1 hef retonitdat @emacE4 2ethesoapieien vpdrthei on
occurs cont i.nu%ual y wth the tvm',stgg extrudate exiting the extrusion die 22
and bei FGH By ?H’éc”r‘@é}ap?“(ﬁ&%ﬁ‘?% fitti ng menber 14 in order to produce
food progueis OofhRa.RfvedlerliihnReduls epatiioudGO04 3 the teidfct e irenberitihg ths
di sposed at least partially over and reciprocally slideable on the tubular
ext rusi ortrwadl dinridl sl bpeg abl iy dontaptoedizg CHRBE drRablie 1Bidtd 0% T rih e
devi ce f.or r,e&iﬁ%r oicfat.%&_l %[rnszl icgjg the cutter nmenber over and away fromthe
ext rusi ¢RPLREIUE Ol IAFEIBE lifBer of strokes per minute (down and up) at
whi ch t heoyt t eThdBARE McaMRr OPE Abwsear lcan getihnpmy 80matreckesiliy sliteable
t hrough 500 strokes/ m nute. 100441The | ength of' i ndi i/{'\du I prEduac{ S. .
ext r udednilhe hbslr gatmesdonivel aphés pncarbdneonvglen e 8% 4P *«ofé’géﬂ& WPEAEEEER t he
rate at gghi.gh Lh . TRTRAL QRSLAL &% A0E ALAS Fh ScAbMBios i be mmeduct
IS extrtgg\gﬁ?ﬁ%%éﬁf)gﬁﬁgg&beﬁ ng a l?‘uncti onto? tahe?vi(s;cosi ty of the product in
t he pressidé nuessaadf snitcd he nmassidoenbed mg) apwphickdhd onitch atenpreodic pperale
100451The invention being thus des r% %e(g, 1{i t/ W ltl be obvious that the sane
may be $#F [4Bge from 80 strokes/ minute through 500 strokes/minutc.

[0044]  The length of individual products extruded in accordance with the present

invention will depend upon both the rate at which the culter member operates and the rate at

which the product is extruded, the Jatter being a function of the viscosity of the product m the

pressure vessel and the pressure being applied to (hat product.

{0045] The invention being thus described, it will be obvious that the same may be varied

in many ways. Such variations arc not to be regarded as 2 departure from the spirit and scope

of the invention, and all such modifications as would be obvious to one skilled in (he art are

intended Lo be included within the scope of the following claims.



in many ways. Such variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such nodifications as would
be obvious to one skilled in the art are intended to be included within the
scope of the following clains. 8 Whatgis clainmed is: 1. Acutter
assenbly for an extruder, conprising: an el ongat ed extrusi on nenber
havi ng an open feed end, said open feed end being 5attachable in fluid
conmmuni caj,ang @kﬁmxﬁsnanlfold of the extruder for supplying a nash to said
el ongat ed extrusi on nenber; an extrusion die supported on said

el ongat ed extrusi on nenber, said extru5|on die including a plurality of
extrusion outlets f or med ther a cutter. nenber having an open

drivabl e end, lan el%ﬁﬁgféﬁfemﬁf%’? a\}vﬁ%‘tlludeér?&nﬁ’ﬁlsl?&en cutter end with a

cutting surfagg cl@n%afe@rexﬁ Hilbi‘l RGn®%E RAGRE B bRerpfed@Shd, Q6hd| HBE Fdedand Bl
extrudate exits the die, said cutter nmenber being dlsposed at | east

parti &l | )att@@k@bieandluntbmlpm@mamqp with datrnefobhof the esixvedey Serompplyingey Mpsh tg
directio%m ecnlo% EOQOOf %pe extrusi on nenber, said cutter nmenber being
operably “c % StabI e At ot i 5?|vable end to a drlve devi ce of the extruder

for reciproc ataalﬂxwuﬁbh didipphiedcatt tdidglospdtt@eer@fiont Membet k&l crrodien dver
and away fromthe extrusion die, 15 wherein each of said plurality of

ext r usi omBedng pPIpglishefpedruswniaesdormeh erameng %aéutff‘ém%*??réﬁamgtaw east
one narr ow.por il .nd NG e?&%@%g%(ltt{ﬁﬁ@al?)é&ﬁ%ﬁ' ;%n%H&éleénﬁ JFivd 8 ?00 theadpsh as

t he mash XItSLJﬂ exXtrusi orma tw sted product .
2. The cubt antnags:amnilaye taccaustbd tenisth ol the rxttudamexie the dag kaidfcusaidepbear al ity

of 20extru5| ets is in_ the sh n havi ng concave wal |l s.
3. The chfrgd @Lﬁ Igasherdaty Ryt dﬁ%wwr«%‘hp %}%E& H @a&%gwmgaﬁeal%ﬁa Wrality
of extrug &%o%ﬁ'cﬁ@o&%ﬁoﬁ oraxl R A& Qfﬁ‘:}n&@ QP@%%I”E&%M Qel§%_tﬁ901(3bﬂr

inches and a maximumwidth of 0.2 to 0.3 inches. cutter
assenbl y canwstabimy thoddvaileredd towhéuniei deveaodf tbé estamcttr idrueeipiacgtably sliding

the cutting surface of the cutter member over and away from the extrusion die,
15 wherein each of said plurality of extrusion outlets is shaped to have at least one
wide portion and at least one narrow portion, the shape of the extrusion outlets twisting the

mash as the mash exits the extrusion die in order to form a twisted food product.

2. The cuiter assembly according to claim 1, wherein each of said plurality of

20 extrusion outlets is in the shape of a polygon having concave walls.

3. The cutter assembly according to claim 2, wherein each of said plurality of
extrusion outlets has a maximum height of approximately 0.3 to 0.4 inches and a
maximum width of 0.2 to 0.3 inches.
25
4. The cutter assembly according to claim 1, wherein each of said plurality of

extrusion outlets is in the shape of a truncated triangle having concave walls.

5. The cutter assembly according to claim 4, wherein each of said plurality of
30  extrusion outlets has a maximum height of approximately 0.3 to 0.4 inches and a

maximum width of 0.2 to 0.3 inches.



extrusion outlets is in the shape of a truncated triangle having concave
wal | s. 5. The cutter assenbly according to claim4, wherein each of
said plurality of 30extrusion outlets has a maxi mum hei ght of approxi mately
0.3 to 0.4 inches and a maximumwi dth of 0.2 to 0.3 inches. 9 6.The cutter
assenbly according to claim1, wherein each of said plurality of extrusion
outlets is in the shape of an hourglass having concave walls. 57. The cutter
assenbly according to claim6, wherein each of said plurality of extrusion
outl ets has a maxi num hei ght of approximately 0.3 to 0.4 inches and a

maxi mum wi dt h ®f 0.Phe @itgr assembhesscording to cladm Theherein eaeh efsshpibsaliscedr di ng
to claim rel - her, f sald 10pluralit f extrusion outlets
in said e%??%@?éﬁhg?%nﬁtﬁsgﬁgeéﬁgkﬁﬁ%ﬁﬁgﬂwgyp(EQF%Pﬂﬁﬁgan extruder having a
cutting nenber, said nethod conprising the steps of: provi di ng an

el ongat ed extrysion nenber having an open feed end, said open feed 15end
bei ng at t achabl'e i [ §Htig" asmmbiy aeaeidsie Qicdaimed. meifr ¢ipleactort saidl Rlwealitgef f or

suppl yi NG:x@u8m@a NouiRtsS Bhd LLARPALE Itk Y8 LORRBIRAL 0.3 to 0.4 inches and a

maximum width of 0.2 to 0.3 inches.

8. The cutter assembly according to claim 1, wherein there are two of said

10 plurality of extrusion outlets in said extrusion die.

9. A method of operating an extruder having a cufting member, said method
comprising the steps of;
providing an elongated extrusion member having an open feed end, said open feed
15 end being attachable in fluid communication with a manifold of an extruder for supplying
a mash to said elongated extrusion member;
providing an extrusion die supported on said elongated extrusion member, said
extrusion die including a plurality of extrusion outlets formed therein, each of said
plurality of extrusion outlets being shaped to have at least one wide portion and at least
20 one narrow portion, the shape of the extrusion outlets twisting the mash as the mash exits
the extrusion die;
providing a cutter member having an open drivable end, an elongated cutter wall,
and an open cutter end with a cutting surface for cutting extrudate to a desired length as
the extrudate exits the die, said cutter member being disposed at least partially over and
26 reciprocally slidable on the extrusion member in a direction of elongation of the extrusion
member, said cutter member being 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; and extruding the mash while twisting the mash to
form a twisted food product.
30
10. The method according to claim 9, further comprising the step of shaping

each of said plurality of extrusion outlets in the shape of a polygon having concave walls.



provi di ng an extrusion die supported on said el ongated extrusi on nenber,
said extrusion die including a plurality of extrusion outlets forned
therein, each of said plurality of extrusion outlets being shaped to have
at | east one wide portion and at |east;20one narrow portion, the shape of
the extrusion outlets twisting the mash as the nmash exits the extrusion

di e; providing a cutter nenber having an open drivable end, an

el ongated cutter wall, and an open cutter end with a cutting surface for
cutting extrudate to a desired |ength as the extrudate exits the die, said
cutter menber lBei ngdhgingbebeccatdingosdaipal(; ifathey comprisinpthe 26 efaupydveal | y

sl i dabl e . rusi menber . directi on of ,el tion.of
ot r oo ot bEEPEREAEY BF o TEIRG oo ba Ol B 1 EleAP APk Bl 62

drivabl e te0d ihched atld b vieaxdiavinaBdof oftdretoaxs ietles. for reciprocatably sliding
the cutting surface of the cutter nenber over and away fromthe extrusion
di e; and extruding the mash while twisting the nmash to forma tw sted food

product. 30 10 7y mddod EQ&I‘&EEQQ%&?\C@@H%}H% 509%1%‘!8,?1{ fm (%]% %3??{ b‘[@ﬂ&gﬁlg

conprising the step of providing 8ach of <al | ur rus

out |l et s lkash nf sadnextaitymoli ek ghéiowfoudpprioxheshabey oD adrtreatddrianglhdsvaned a
maxi mumwi dth of .0.2 to 0.3 inches. 5 12. The method according to
claim 9, PHA& R onprising the step of shaping each of said plurality of
extrusion outlets in the shape of a truncated triangl e having concave
wal I s. 1013. The nmet hod according to claim 12, further conprising the step
of prBvidi ng éach Ghegaithiodiagrrling tp afimedd, furthien cowptibisg shehsien eigoraviding num
hei ght of

. r oxj mat el .3 1t0 0.4 1 ches’and a_nexi wi dth .of 0.2.to 0.3
nches.  codtPB & PRS0 Al st itacin gt P EPATeBi pLARes TS0 st ng
t he stept®f.4shapk agd 1 eachufwiga o ol @b idche®f extrusion outlets in the
shape of an hourgl ass havi ng concave wall s.
i4, The method according to claim 9, further comprising the step of shaping
16 each of said plurality of extrusion outlets in the shape of an hourglass having concave

walls.

15.  The method according to claim 14, further comprising the step of providing
cach of said plurality of extrusion outiets having a maximum height of approximately 0.3

20 to 0.4 inches and a maximum width of 0.2 to 0.3 inches.

16, The method according to claim 9, further comprising the step of extruding
the mash at a pressure of greater than 100 lbs/in®, and said pressure in conjunction with the
shape of the plurality of extrusion outlets twists the mash as the mash exits the extrusion

25  dieto form the twisted food product.

17. The method according to claim 9, further comprising the step of extruding
the mash at a pressure of greater than 150 1bs/in®, and said pressure in conjunction with the
shape of the plurality of extrusion outlets twists the mash as the mash exits the extrusion

30  dieto form the twisted food product.



15. The method according to claim 14, further conprising the step of

provi ding each of said plurality of extrusion outlets having a nmaxi num

hei ght of approximately 0.3 20to 0.4 inches and a maxi mumw dth of 0.2 to
0. 3 inches. 16. The met hod aCCOﬂding to claim9, further conprising
the step of extruding the mash at a pressure of greater than 100 | bs/in2,
and said pressure in conjunction with the shape of the plurality of
extrusion outlets twists the mash as the nmash exits the extrusion 25die to
formthe tw sted food product. 17. The nmethod according to claim9,
further conprilgj ng Thhendl®pacebrding touching9 fagheresimptsing the sepuierefidigeeat er
than 150 I bs/in2, and said pressure.in conjuncti.on wth the shape of the
pl ur al i t ywer! ead plustivn obeiiiusiod quielsHe s§i éx#ﬁﬁﬂl §& the mash exits the
extrusion 30die to formthe tw sted food product. 11 18.The net hod
according to claim9, further conprising the step of providing two of said
plurality of extrusion outlets in said extrusion die.



