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EXTRUSI ON OQUTLET BACKGROUND OF THE I NVENTION 1. Field
w@booshas7enventi on [ 0001] The present inventi onPCEUSI08§054510

to a cutter assenbly for am extruder for extruding

tw sted food pieces. Mire particularly, the present

invention relates to an extruder cutter assenbly,

whi ch i ncl udes_an tru5|on hav n ports
that are shap%&TB(p Iﬂ%?@ﬁ@ﬁﬁ@%@%@émﬁk iting
t he extrusion QesChE PIEOrR Art
[0002] Extr ude}?!s&¥Né %r oduc]Fﬁg' ext?ﬁé@?c?gg%lﬂgfjeces

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 nmeans for nmaintaining pressure in the
pressure vessel, a manifold in fluid comuni cation
with the pressurRACESSROUND @RTHE INYENIION| v,
generally | ocated underneath the pressure vessel, in
fluid conmmuni cation with the manifold can be incl uded.
1. Theel@xtinedfventibhit er assenbly cuts the extruded food to
size. An extruder of the above type is disclosed, for
(00013 x anﬁheepteﬁeru igyenpgr gelptenido assu?tvea@ma bfofOH@ntf@feruder for extruding
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wwis il e oM Aot ] hePlecty P alBHE R maer cuter
assentbityg twidatn uiafndes(hﬂ Hﬁﬁﬁldnrths M@hng sktiusilar sortsrtahige shaped to twist the
nmeats, poultry, seafood, cereal grains, vegetables,

2y ey

‘”U“W*HPV§““aﬂd”§0hfﬁ“ﬂﬂFPy“?rOductS As specific
exanpl es, the nash may be prepared from beef, chicken,
shrinp, wheat, corn, rice, potatoes, apples, and

2. cﬂhm&@nk@ﬁﬁ@%&k@hemfﬂﬁd is ground to a particle size

[000 Iogzlgi e t r| qro%or m n a i 039 lBriTgc%sh ’a§~te: ]gg%\ﬁn gg;uitcbd ders can
conv&h%ﬁz[l%ﬁﬂcluﬂ@ﬁ Prddqlte lvlaééelafo{\@cmt:ll CHIRRP pre@fifie, of h&dh & the food to
screen up to about a No. 100 screen ‘[ 00 05]

be ex\md@i Burthetiere, gicspee skargng nnpan&j@r n@ﬂl@ﬂﬂl&%m@uveo% the pressure
vessel Rmam e ot roput R0 g Pl bbb AR AEHER ooy
generﬁﬂ?mdateﬂﬁfnﬂemeath the pressure vessel, in fluid communication with the manifold
can be included. The extruder cutter 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.

[0003] Food products that can be extruded in such extruders include, e.g., meats, poultry,
seafood, cerecal 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 that will pass through a U. S. Screen Series No. 5 screen, more 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%, 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



antioxidants, and the like nay be added to the mash,
in conventional anmounts. Mst often, agelling materi al

w0 s00adaze2 t 0 t he nmash, e.g., a settable gum orPQETEBN®054510
for exanple, guar gum and sodium al ginate, in
conventional anounts of about 0.1%to 25% The gum or
pectate is set by a gelling agent, e.g., a 0.5%to 10%
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exiting the die as in the present invention. [0007] .
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background art. Specifically, it is an object of the

present invention to provide an extruder cutter
assenbly, whi cfﬁ@Wﬁ%anTHﬁwngduct that is
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product that is twisted when exiting the extrusion die.

[Ty

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

[0010] an elongated extrusion 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;

j0011] an extrusion die supported on said elongated exirusion member, said extrusion die

including a plurality of extrusion outlets formed therein; and



attachable in fluid communication with a mani fold of

the extruder for supplying a mash to said el ongated
wezdosaei’en nmenber; [0011] an extrusion di e SuppOT/USIO®054510

sai d el ongated extrusion nmesrber, said extrusion die

including a plurality of extrusion outlets forned

therein; and[0012] a cutter nenber having an open
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[0013]V dewR&tini QBh a0 daidtplhr@AST o sXEruiiah AV A bhapbd t¢ Reve at least one
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[001523%1‘891% &eéﬂo%a%d%hﬁaoﬂﬂeﬁ%ﬁ%%g A ﬁéed end, said open feed
0 ni cation wth or

. _ _ mani f of an ‘extruder
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001 rqvi di ng. an extru5|on di e supported on said
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[0016‘] ncl i aehgarP bibedhidr meoa‘upﬁaﬁdducsﬂ 41d Qb 8ted dx@uB®e member, said
therein, each of said plurality of extrusion outlets

extruien diy istlagiag atpuhizeobextiisiestougais fomers fercir, sactaptisad plurality
of GX%E&I?% Pgﬁ‘eﬁs Qe %ﬁ\é}f ﬁrtg Ih%\rf]% at ﬂgﬁt olﬂ%%dgﬁao}tﬁs a‘iq[)((lt dt lig'dsf) Bne narrow
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pom&%met}@mp@oﬂthe,exErﬁél&ﬂ]ouﬂét@vwﬂnﬁ@ th 1646ht Brtheeike exhattieng trusion
an open drivable end, an elongated cutter wall, and an
die; open cutter end with a cutting surface for cuttlng

o1 Xt r@c@@ﬁﬁ g PufidIERAIRE AR %{geﬁéng &‘E‘%g%%ﬂedé 48R Butter wall
and apaptn ahtkey end evitham dutting surface for cutting extrudate to a desired length as the
extrudate exits the die, said cufter member being disposed at least partially over and
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

[0018] 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 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



reciprocally slidable on the extrusion nenber in a
direction of elongation of the extrusion nenber, said

wa@ niosao37seEnber bei ng operably connectabl e at tPer/US2008/054510
drivable end to a drive devi ce of the extruder for
reci procatably sliding the cutting surface of the
cutter nenber over and away fromthe extrusion die;
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[0021} NV eR Fm@nl \ié lal eb QRO FWe of thd E’xtﬂiﬂ@ﬁbﬁﬁt@oﬁksérﬁblm dthehe present
detail'ed descrl pt| on gi ven herei nbel ow and the

invenfeonpanyi ng drawi ngs whi ch are given by way of
[ t f
o0} RGRC9R PP AR LDl S RPTf E prso

invenfier Hlewitingahy irexdyob cuttestaest r uder cutter assenbl y of
the present invention; [0022] Figure 2 is a front
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[0024|] n ElgureuﬁhlsLa Iftonp elevhtion lof| the exirhdiérudditea | aspegnily md Bie 3present
of e [ Q024 ure 4 is a front elevation of
m"e“f‘?féﬂ tlr?'tH’@éPecagT 5{sag%rrbl y of the present invention
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cross-section of the extruder cutter assenbly of the

alongr}meéeﬁoflflgm@rﬂtl on al ong line 5-5 of Figure 4; [0026]

[0026:1: he u%gglggﬁ{\ gﬁ agﬁSC r e f r o0 }4 ‘@%%f?ﬁe eseenginveﬁltgon and
[0027Y1 eVFigfiret7hig adb8 vedw bF wﬂs rdee ﬁBﬁ gure 6B.
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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 to identify the same or
similar elements.

[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 cutter assembly of the present
invention 1 includes an elongated annular extrusion member 9 having a generally tubular
extrusion wall 10. An extrusion end cap 11 is connected to the extrusion wall 10 to close a
bottom end of the annular extrusion member 9 and an open feed end 12 (see Figure 3) is
formed adjacent an upper end of the extrusion member 9.

[6030] The die and cutter assembly 1 of the present invention is attachable to an extruder,

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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0028] The
present invention will now be described with reference
w0 oooshes7arconpanyi ng drawi ngs in whi ch the saneCT/US2008/054510
reference nuneral s have been used to identify the same
or simlar elenents. [0029] Figures 1 and 2 illustrate
the die and cutter assenbly of the present invention
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portions 38 as would be understood to one having ordinary skill m the art.

[0033] 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
ordinary skill in the art that they may be made in other cooperating shapes as well. All that is
necessary is for the cutting member 14 to have an inside diameter of generally the same size
and shape as the outside diameter and shape of the extrusion wall 10 to allow the cutfing
member 14 to reciprocate in a sliding manner on the outside of the extrusion wail 10.

[0034] Referring to Figures 6A-6C, a front view of the three alternative embodiments of
the die 22 is illustrated. Referring specifically to Figure 6A, the die 22 includes a pair of



cutting element 2 1 is fornmed at an angl e between 25
to 90 to a surface of said cutting elenent 21

wdredosnoi7’ey to Figure 2, the elongated cutter wedT/U$B08/054510
i ncludes two cut-out portions 38 forned on an outside
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are the sanme as
of the extrudate. Spemﬁcally, 1t is necessary for the extrusion pressurc to be at a high

pressure. For example, a pressure of greater than 100 Ibs/in®, preferably a pressure of greater
than 150 Ibs/in” will provide a desirable twist. If the pressure is too low, the twisting of the
extrudate will not be formed in a desirable manner.

[0040] The operation of the die and cutter assembly of the present invention will now be
described with reference to Figures 2-5. Figure 2 illustrates the "ready to cut" state, while

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



enbodi nent of Figure 6A except for the shape of the

extrusion outlets. Therefore, these enbodi nents w ||
wmodoshes78ur t her described in detail. [0036] | npEi/gaI088/054510

6B, the extrusion outlets 24 are in the general shape

of an hour gl ass having concave walls. In Figure 6C,
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foodl{ﬁﬁgt‘(dt aa?r‘élgééﬁlﬂﬁ Elchyhst . 1T the pressure is too |ow

ng of e extrudate will not be forned in a
[00433lesi Tlabtwttenarenber 14 B0UGjosTha lope patinlbnovdr anf geadprecalydslideable

cutter assenbly of the sent in ion. W.ll now be .
on g R W B LB Rt ar Beaiveblg gpd 1 Bive dovic
for rebﬁph&bﬁ{abﬂi ﬁﬁhﬂ%}l@le chft@dMehBerCadler afid @%%y Ao 1R dxtrdsio® dfe 22. The

lustrates t ‘after cut" state. Referring to Figure

rate 02 numher ofessiokespdronioutd (pwo agh upheto\plelﬁh fhweeentishaembpengan operate

t he .ext ure vessel for
Cmra&'&ﬁﬁgﬁédjn%m msl,ﬁq% hr?u@%oﬁ\?ﬁ g Ees? 3 gutter nmember 14
[0044lf| S i Thd hengtPRAT indDSddal jSodl[c@)%ﬂrudréde inastoriisncehetih the present
orced into the cavity 26 forned in the rear of t

invengjpe “212 depand aipph dolyfhe 46 pt Whish dhe eyl @siibey opBatsh ?ﬁd the rate at
Whmﬁ \ﬂ\%% PM %Qtrﬁ(ﬁi% ﬁ'?étlﬁt't& 'bgiﬂg %.%Jl&{ g\ 0% %hezélscog‘ﬂ 0}‘ @16;1)?&}}'10‘[ m the

F tRe extfusion outFets and the press re o
pressmra&hssehhﬂthe(pfem bemgvagﬂsd\m&rat poilbdétng t he di e 22.

Once red t trudate i
[0045] 1 o nf/ﬂgl%@ Bsh E&i’.‘,lgbf‘gzlt V‘fl ée gﬁﬂ%ge thai?the same may be 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.



menber 14 is noved fromthe position illustrated in
Figure 2 to the position illustrated in Figure 4 to
w@iostibgsext rudate to the predeterm ned | engt heCT82008/054510
novenent of the cutter nenmbser 14 drives the cutting
surface 18 of the cutting elenment 2 1 into cooperation
mﬁth the extrusion die 22 in order to cut the
udat 9042] The above operation occurs
E’%'Pé Wth the twisted extrudate exiting the
food products of a predeterm ned | ength. [0043] The
cutter nenber 14 is disposed at |east partially over
ald redi W‘r@ca%blylbbl fodemtterdon comprisingul ar ext ru5| on
wal | connected at t
A TR S B o BTk s gn Py el fha being
attacHEBIEDAI QY @bmenslicanay withoMraiFol@X3TtHS kRudbr ForldippMe a mash to
rate of nunber of strokes per mnute (down and up) at
said olgmgetedekieusion membgnber can operate can range from 80
strokes/.m n tethro h aut e 044.
gt ioph i Futegti 0 i ePhERE POBa Frombt Y, dlfision die
includhg B ptubgit mﬁbﬁéﬂmsmmmtslf@@ne&théreﬂle;wd upon both the
rate at ich the cutter nmenber operates and the

ra
atd NHPCHCRREr pvdegian ope dvablraad, ap glongated é\ﬂtqsév% aad an open

0
cuttelf éﬁgg@’g} %c@{e S‘ég]]&fa\éb g&?zﬁgﬁ%reggrg%aﬁgt e?%g%g %)é&g{ﬂ‘ag tltleo extﬂldate exits
the dipy @dticdtter i} bdihg dispuexitat tastyeirtigd(yt dwes ane seipramdy slifable on
will. be obviqus that. the sanme may bg varied in nany

fl‘le avirmcinn = ey e +A 4+~

SHAVHEOR SIFEIPSY 4R | T EHC I e CRBEAICH e Pelariged asmas sac cutter
memisie @,@ﬁlgup%rafoﬁ%erhe@caﬁe laf iHo cﬁﬂqbréce%e Qo @fartvdlel Y 8P e kiruder for

and suc fications as would be obvious to one
recipmkithbigcslidimgt the attingseficat enthe dcutter beenihee |aydie dndviapaly nfrom the

t.he .scope of the followng clains. Wat is clained is:
extrujondigyi t or assenbly for an extruder, conprising: an

elypigah eskheat saldShIamIERIDSkrubidM ionBctd s Qﬁ?@d feRf e thast one wide
said open feed end being attachable in fluid
porticpogndiai lesst domnariavh pertivanibe shepegif the exteysioruerdlets gristing the mash
I 0 I f&f nber ;
as R B G TaEn SRR e B BRR R o BT e on
menber, said extrusion die including a pI urali ty of
extru5| on outlets forned therein; and_ a cutter

havi ng 186 wenasemblicsoriing toaglaisr dnydewin exmht féfrsaefsiaplurahty of
extruﬁ&g oGtibtPRE  the shape of a polygon having concave walls.

3. The cutter assembly according to claim 2, wherein each of said plurality of
exfrusion outlets has a maximum height of approximately 0.3 fo 0.4 inches and a maximum

width of 0.2 to 0.3 inches.

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
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.



cutter end with a cutting surface for cutting
extrudate to a desired length as the extrudate exits
wo besdozs2 sai d cutter menber being di sposed atPdBES1008/054510

partially over and reciprocally slidable on the

extrusion nmenber in a direction of elongation of the

extrusi on nenber, said cutter nenber being operably

connectable at the drivable end to a drive device of

the extruder for reciprocatably sliding the cutting

syl f acgpfcylthieassethbi§ractBARR! o0& ANEGh@VRYedch WM shideplurality of

extrusion die, wheréin each of said plurality of
extrusiont outktoln imthelskars dfen Shaglds hovingewcate Wallsst one wi de

portion and at | east one narrow portion, the shape of

the extrusion outlets twi sting the mash as the mash

exits tie it MséaRytcBordheltod@sint 6, HaknPedcM oFtsaldl plurality of

food product. 2. Thé cutter assenbly according to ,
extrugdmpublets hashremekimuaa bhight ofsappaoypmarell 9.8 yo 84 iaghas agid gimaximum

.aoutlets is |n the shape of a polygon having concave

W“ﬁhgﬂqgip%g?mfh§'cutter assenbly according to claim 2,

wherein each of said plurality of extrusion outlets

has a maxi mum hei ght of approximately 0.3 to 0.4,

i Behes ThagudernsemRishagpatmede cirim bovipranthagh isgextruded at a

r accar.di Ci : =y

pressf oy G AG S TR Wl 60 e TMubo il GFE e RREE of the
pluralitfy off ektrugicabeitets tvian ghemasty intheanashaxés Wal dxsusidbn did® form the
L. cutter gssenmbly according to claim4, wherein each of
WISESAPE BIOEal ity of extrusion outlets has a nmaxi mum

hei ght of approximately 0.3 to 0.4 inches and a

maxi mum wi dth of 0.2 to 0.3 inches.6. The cutter

a9s enblFpeavter dkegbly accdrding to, clavmel, evlrera@ndhe ofasis & ektruded at a

| ural i f usion outlets is in the shape,of a
pressfig i gretes e, T30 183 A0 S0 Essh™ rrignueRel RaLaaarype of the
pluralﬁ?(iﬂregi{rﬁﬁoﬁ BuldttwisB thaVRREIE hthRaRAkhQkkits Medexphusivaldid Yo form the
of extrusion outlets has a maxi mum hei ght of

twistegldppdriodaetel y 0.3 to 0.4 inches and a maxi num w dth of
0.2 to 0.3 inches. 8. The cutter assenbly according to
claim1, wherein the mash is extruded at a pressure of

grieat errhe haitted Q6chid®y iabebrdiapdosdiieh 1f &dRidie théte are two of said
conjunction with the shape of the plurality of

pluraldhyof gsfresiomoeiticttin spiglicxtrasipmeicnmsh as the mash exits
the extrusion die to formthe

11. A method of making a twisted food product, said method comprising the steps
of:

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

providing an extrusion dic 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 af least one narrow
portion, the shape of the extrusion outlets twisting the mash as the mash exits the extrusion

die;

2



9. The cutter assenbly according to claim1, wherein

the mash is extruded at a pressure of greater than 150
wo bmgilo2g2 and said pressure in conjunction w tPCt/82008/054510

shape of the plurality of aestrusion outlets twists the

mash as the mash exits the extrusion die to formthe

tmﬁsted food product. 10. The cutter assenbly

accor, to cl ai wher ei n ther t of [
PR PES <R ToR BB g 0 BEs Ol G P rstied g fer wall,and
an opl:ﬁ cuﬁex”@ﬁch Qenof c{ﬁ%llﬁg NWrffed Yéﬂrsctuﬁﬁlgf OQfhRI0RUS Hesi®l length as the

hod conprising the steps of: providing an el ongated
extrucmw rewgté dhe niderbeaid kattemgeanben pemgf dsposeddyt Bastdpapaly over and

t habl il t
i S b BB L GO A b st
memlStr OREPL AR ﬁ'féhfbléﬁbgﬁ% Hﬁémcﬁff cofeRMb i A GhAMivbie dadit8R dHve device
supporte on said elongated extrusion nenber, said

of theegttruder & rdmerqcat@blerohhdglgathp lcutiiakisuyfaess ofethe cut¢ronember over and
3§¥?ﬁ§8 ﬁﬁ therein, each of said plurality of

away eSIYER 6t ©%ei ng shaped to have at |east one
vviesiﬁumﬁgt HeORashVohi R twh SRS theONEShNa ITh:9Va PPistell Fod Hroeuct.
shape of the extrusion outlets twsting the mash as

the mash exits the extrusion die:providing a cutter

er | r lie :
TR TR SR oA R REL ) o shping cch
of said phdraletg off extnosidrt dunigtsax thisstiapeoft Dpadyghashavag doacuyewadls.
the extrudate exits the die, said cutter nenber being
di sposed at |east partially over and reciprocally

sl dablﬂleq{}et%l&? A6 diHS L P B iTR @e'ﬁr'tﬂér 2o gﬁ%ﬁ% 'ﬂ?enstelg of prov1d1ng

el'ongation o extTusi on nmenb sal ter
each besand) plopeitabf yx’mmmaemtthtd }mvatg 4 maxnhnum &bigbt @ﬂnpptrcvnmlately 0.3 10

.drive device of t r for reciprocatably
Q4“§L?HWH§JPﬁ%H%TﬁWVﬁEéﬁ# ”5#3The cutter nmenber over
and away fromthe extrusion die; and extruding the

mash while twisting the mash to forma twisted food
pridductThe npethathasconstintgoid cidmorldimther eoraprasimg the step f shaping each

of saiggaﬂ:galft? Eg ¢ he Stuzf gs 1{1 I];ihseth sﬁgll) nt%fa p%&tgc]a%fd trslal qe IQAVLI'{H%ionche walls,

concave malls 13. The net hod accordlng to cla|n112

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

each of said plurality of extrusion outlets having a maximum height of approximately 0.3 to

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

16.  The method according to claim 11, further comprising the step of shaping each

of said plurality of extrusion outlets in the shape of an hourglass having concave walls.

17.  The method according to claim 16, further comprising the step of providing
each of said plurality of extrusion outlets having a maximum height of approximately 0.3 to

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

18.  The method according to claim 11, further comprising the step of extruding

the mash at a pressure of greater than 100 Ibs/in®, and said pressure in conjunction with the



each of said plurality of extrusion outlets having a
maxi mum hei ght of approximately 0.3 to 0.4 inches and
w@2008503T82n Wi dt h of 0.2 to 0.3 inches. 14. Ther@EUl®AS/054510
according to claim 11, further conprising the step of
shapi ng each of said plurality of extrusion outlets in
the shape of a truncated triangle having concave
shape\é\@tjr}bé Pgﬁ}ﬂay EE gxtgtfstéogxo%*ﬂ%‘é?tgf&g%ﬁﬁd}l%g% tl mméé'{ ﬂ(fit%rt ED g}[trusion die
to forRl the avistert fB6d grotiiesi on outl ets having a maxi mum hei ght
of approximately 0.3 to 0.4 inches and a maxi num wi dt h
of 0.2 to 0.3 inches. 16. The nethod according to

l.ai f h i Si t f shapi :
AL N Lt B g
the mash BoA f)@h@ﬁ@ oh 128 (1A NGAVIBs/MA Arsl. saﬂd?pr_ea—éil?e FEdPshction with the
according to claim 16, further conprising the step of

shaperpidhe glupgite o€ pxtoisiogatudlefs it theymash astha meshosxitghe ettsusion die
alop ' ei ght of approxinmately 0.3 to 0.4
toﬁnﬁﬁ%hggm%ﬁgaéiﬁgg%%Unwmﬁdth of 0.2 to 0.3 inches. 18.
The net hod according to claim 11, further conprising
t he st%p of extruding the mash at a pressure of o
gr8at erlberpsthadacqopling fo clagnd s firthep pempiisiag the step of providing
' ' AP - ality of
twnoﬁ%??é@?%%?%Ett%?g%@ﬁf@$g§§ﬁéeﬁggﬂﬂggéthe mash exits
the extrusion die to formthe twi sted food product.
19. The nmethod according to claim11, further
conprising the step of extruding the nash at a
pressure of greater than 150 | bs/in2, and said
pressure in conjunction with the shape of the
plurality of extrusion outlets twists the mash as the
mash exits the extrusion die to formthe tw sted food
product. 20. The method according to claim 11, further
conprising the step of providing two of said plurality
of extrusion outlets in said extrusion die.



