D e a§§énb|y‘FieId of the invention The present i nventi on relates to an
exfrusion 5 die and an extrusion installation. conprising at |east one such
di.e. Background of the invention In order to nmake tw sted products in the
field 10 of pasta, for exanple, special static dies are comonly used in
whi ch a raw kneaded dough to be extruded, having a high viscosity, is
forced under the effect of high pressure through feed-channels of
conpl i cated desPd® a9semblyy differentiated flow rates and pressure 15
zones. Such static dies Cannot be used to make tw sts of coextruded
products, especially filled pasta, the tw sting being braked by the
filling. They d& OdnEhendBVenidon either- to the manufacture of
twisted 20 products expandefesdyt tLh¥entdoki nelmtasiston amfextrusisnened
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several strands ang stueth 2B.e.t oget her, for exanple, this die conprising a

rotating barrel in which a plurality of independent feed- channels
are made which energe at a downstreamend of the barrel via outlet
orifices, each Bagkgnepnd; ot fhedmventdi®ive or position with respect to

the axis 30 of rotationpfotder besr fhkel Ri@bted fPrermays tire thedfield
channel s proyided at various levels in an upsireamend.of the barrel i ng
in communi caPi orPMiR3B¥3 kP T | FERTP IO FRRcH %\F&l?c‘&?iaﬁfemﬁf’{é‘ﬁongg
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hi gh t enper at ur iieghl/ preésra hthhowgeedfeedrehannehs of ) coppldseisdog
(UNILEVER  PLO)ges fifi5 ChPESyinddifferentiated flow rates and pressure

15 zones.

Such static dies cannot be used to make twists
of coextruded products, especially filled pasta, the
twisting being braked by the filling. They do not lend
themselves either to the manufacture of twisted

20 products expanded by the cooking-extrusion of a
moistened flour, for example.

EP 44689 (UNILEVER PLC) describes a die which
can be used to manufacture an article of ice-cream
based confectionery composed of several strands twisted

25 together, for example, this die comprising a rotating
barrel in which a plurality of independent feed-
channels are made which emerge at a downstream end of
the barrel via outlet orifices, each having an
asymmetric shape or position with respect to the axis

30 of rotation of the barrel, inlet orifices of the feed-

' channelsprovided at various levels in an upstream end
of the barréi“being in communication with fixed rings,
for?feedingiwith icecream, which encircle the barrel at
these various levels. The construction of such a die is

35 relatively complicated and becomes difficult to adapt
‘to the extrusion of plasticized masses of high
viscosity, at a high pressure, .a high temperature
and/or with a high speed of rotation.



extrusiﬂon die which can be used to coextrude sinultaneously at |east
two strands each forned by a tube containing a filling and to twi st them
together, 5 this die conprising a barrel rotating about a fixed body, the
barrel conprising at |least two sets of two coaxial feed-channels parall el
to the axis of the die, the fixed body com&ising a central chanber for the

feed of an inner feed-channsl/ogbosach (piyrsaiverset P1and 1Qestyiunll aran
chanber for the feed of an nnul ar. Jé{er feed channel ep rated from
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wi th a high spee rotati on, can e use prepare,

especial ly, art ﬁépé\s%lstﬂidarsé‘%%@t &l @ike olntegraly Wi'ntl’! h'étPﬁP Rarrel: wAth a
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cocktall Sack DSsdhel ShorBhe: herctll St ibe (et on dhe
there are al5| edsitegrali néthc hsaing! Hoay,a ataangedza:bamlehy aliny sdifl e,
mass of mterialce"ﬁ'%q:aal ch‘afifber. Such a die, which has especially
annular seals epplied against rotating walls of
relatively fragile components such as tubes, is also
relatively complicated and also becomes difficult to
20 adapt to the extrusion of plasticized masses of high
viscosity, at a high pressure, a high temperature
and/or with a high speed of rotation. '

Summary of the invention

25 The object of the present invention is to
provide an extrusion die, which is preferably
independent, able to be incorporated with or connected
to an extruder or press, having a simple and robust
construction suitable for the extrusion of plasticized

30 masses of high viscosity, at a high pressure, at high
temperature and/or with a high speed of rotation, and
which can be used to prepare, especially, articles
which are twisted and/or filled in their center with a
filling, having one or more strands, of the pasta type

35 or expanded cocktail snack type, for example.

For this purpose, the extrusion die according
to the present invention comprises a fixed solid body
in which there are at least one inlet channel for a
plasticized, especially edible, mass of material and a



housi ng containing a rotating barrel in which there are at | east one outl et
channel and one distribution chanber havi ng rot ati onal symetry
comuni cating upstreamw th said inlet channel and downstreamwi th 5 said
outlet channel, an outer surface of said bagrel interacting via an axi al
and radial bearing with a correspondi nqg surface of sajd housjn

Preferably, the hoﬁqsgpgcwaml%%m{%@m tCkPP%%FrJd md‘l’}é%?#‘-bg’i‘%ﬁ are
chamber via at dl(ﬁafﬁtri b:aﬁebogbxﬂﬂetﬁntaﬁr&mr ahdvi 6ge raistrebation
symmetry, provide i.n said.body in . the upstreamextension of the_. .
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to produce, in particula twisted multistrand expande pasta or

cocktail  snacRteraciidd aVig naft iatiddndangi sreadiapadiraning f s tdkadpl e,

despite the parfdd‘z*ﬂe@?dhdl&fgfi%tﬁ@&@et I sad@eloudiingh it may be 20 called
upon to work as regards the viscosity and/or t errl?a)iure of

t he_nmass .tg be
extruded, the pressure ti ARy PSSk preeunigabes, Wik
speed of rotati eaief thédiderilehtion bechgmpessi.blveld or 4 hesdisomdbukcdoa to

be illustratgd Y i ra p Lo i 00
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speed of rotation of, 30 the barrel of ,aqagépm teli/ 300 rﬁg] for exam%: e.
Preferably, sai FReotHRCTIRFRER | F75* h%tggfhﬁ? QR Ghe ?_rs@&fii ’§Hi ng
of genlelral ly re(&i@iﬁud!]@iti@rp%@ﬂian?érw ovi ded i nt an anggl arI gr oo¥e of f
general ly rrespondi n cross__sectj.on, . an upstream pRlLan ace o
t he groove ggl ng provi dgld"? nP¥ RSk Idlgf Elé"r‘% (ﬁilepfﬁgﬁ?@[ | O artfectEFbeP®and
a downstream pl areed ate oprofiecg; ooie marigiqules dedwistete wall istraadd

di stribution Chae[ﬁbed’nded pasta or cocktail snacks, especially

multistrand twisted spaghetti, for example, despite the

particularly harsh conditions under which it may be
20 called upon to work as regards the viscosity and/or
temperature of the mass to be extruded, the pressure
transmitted by the extruder or press, and/or the speed
of rotation of the barrel, it being possible for these
conditions to be illustrated by wvalues which can range
25 up to approximately 50000 mPa.s for the viscosity, up
to approximately 200°C for the temperature and up to
approximately 200 bar for the pressure, for a flowrate
corresponding to a maximum speed of extrusion of
approximately 1 me™* and a maximum speed of rotation of
30 the barrel of approximately 300 rpm, for example.
Preferably, said rotary annular sealing means
comprise a flat sealing ring of generally rectangular
cross section provided in an annular groove of
generally corresponding .cross section, an upstream
35 plane face of the groove Being provided in the wall of
said distribution antechamber and a downstream plane
face of the groove being provided in the wall of said
distribution chamber.



-4-:Preferably, said sealing ring has a cylindrical outer surface and a
convex inner surface, especially an inverse sem -toroidal one, in other
words it has a rectangul ar cross section in which the short side 5 facing
the center is hollowed out, especially in yhe formof a semcircle. Also
preferably, a cylindrical qutey._surface of the grqove. s forned by an
annul ar stop rinlintegrgregffﬁggﬁe rate &€ HQQgFgﬂﬁlﬂﬂqcﬁI% 1S/ a
10 cylindrical buber surface ahdt he cgnvexe irmdrorsmFane arespaeislly an
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as regards the ¥iseeshhyidRd/ HrdRRE&t Ur @Ol ahRE1HRSSsidk b%e@ﬁyuﬁéﬁt_ the
pressure transmtted by the extruder or press apd/or the speed of rotafion

of the barrel. RBF¥SBGEr 2 AoymStFeam cendr AnbbhifeRrFeF Ve s Tify ARA¢
die, which caBah8 UsRimdtrgamdugtanéWi Faee aréf cl ehef i Idwsbwd t h 8aid
(L1109, P L SRLAL o1 Sl e bhafflone e allng Bbigrolo o0
hazel nuts, chocoliagecandadd pamsticigedemasetiales, for
| Still preferably, fixing tenons passing through
the ring are provided, these being integral with the
wall of the distribution chamber.

20 The ring may be made of any elastic material
having a particularly 1low coefficient of £friction.
Preferably, it is made of polytetrafluoroethylene
reinforced throughout its bulk with a stainless steel
powder. '

25 Surprisingly it has been found that annular
sealing means of the type described hereinabove make it
possible to solve particularly effectively the problem
exhibited by the sealing of the present die, given the
particularly harsh conditions under which it wmay be

30 called upon to work, as regards the viscosity and/or
temperature of the mass to be extruded, the pressure
transmitted by the extruder or press and/or the speed
of rotation of the barrel.

Moreover, in one particular embodiment of the

35 present die, which can be used to produce twisted
articles filled with a filling, in particular an edible
filling, especially a £filling of ground meat, tomato
sauce and/or cheese for savory articles, or almonds,
hazelnuts, chocolate and/or jam for sweet articles, for



-5-:example, this filling not inposing particularly harsh working
conditions as regards the viscosity, pressure and/or tenperature, It
being possible for these conditions to be illustrated by values of a few
5 hundreds of nPa.s for the viscosity, a feyvbar to a few tens of bar for

t he pressure and_approxi mately .20-600C for .the ,tenperagture, _for
examl o, sai d SHOTPLarmyTH iR | FALIOPE Citir HUBORIN B AT LAY BORE:
for a filling, oorkimgcatomdiwidis atsl essjarde ohel etisoweditiy, 1prpasurag
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present die Is intended to be nounted vert y_on a cart, provisiaon nay

be made for sai FedfarffelP?® EQFehBer PHASANSI3NT ARRY eFHRYSLlY aRB-608Fer ge
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i 45t S
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provision may bélbm]#-o_r said barrel to conprise outlet channels and/or
condui ts arranged in vargrpugh 38 %?&i&imaﬁa}/éﬁﬁoaiﬁéﬁt?ecﬁﬂém%eg e¥@hiBUS
shapes. For the praduction %f nfilled nmul gl strand_twi sted, articles, sgid
barrel may conp®EETEFRar QFi t y2of Jdﬁtqtetc ARRA Isf%’Frﬁ?déd ByARELFAEEA y
with respect tondss asfs,metseetabl land hofe ghwmnialetof condait arfcdd eadsds
section, these [ arranged at ,vertic 0 n_equilateral. triangle
centered onfghebfg}ariganO 2 xgﬁplcgosi—e& ?%@eé?ﬁﬁchoﬁoﬁ%e§l§§§s%.ahl <
twi sted articl esxitdmida wi for aekampileg, i théapresentiy die is intended
to be mounted vertically on a cart, provision may be

made for said channel to extend transversely in said
body and emerge laterally in a distribution

20 antechamber, such as described hereinabove, and for
said conduit to extend axially in said body and be
extended into said distribution antechamber and said
distribution chamber in the form of a coaxial tube
integral with the body, for example.

25 ~ Depending on whether the present die is
intended for the production of unfilled twisted
articles or twisted articles filled with a £filling,
provision may be made for said barrel to comprise
outlet channels and/or conduits arranged in various

30 ways and having cross sections of various shapes.

For the production of unfilled multistrand
twisted articles, said barrel may comprise a plurality
of outlet channels arranged symmetrically with respect
to its axis, especially. three channels of circular

35 cross section, these beiné arranged at vertices of an
equilateral triangle centered on the axis, for example.

For the production of single-strand twisted
articles filled with a £filling, said barrel may
comprise an. axial outlet conduit for the filling,



conprise an axial outlet conduit for the filling, -6- having a circul ar
cross section, and an outlet channel for the plasticized mass, surrounding

said outlet conduit for the filling but having a cross section whose shape
is not purely annular. 5 However, in the case where an axial
outlet conduit for the filling, should have a cross section which is not

purel y circul ar haHND R t FEreBIRF afYoaScFESE 1080t i3 Fy| Aut hall ehappel
irregularities, fg¥ch tdfe a pYdAN0H 78A CrissSs SeCtupPohRaif¥amBhed PbatietLon
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e

are provi ded saiFoR® | Bt RVENGt 2RFARFeOF Hr I IALLE 128 ~ cHURRS &8
and/orhsai d at Iaeasfia:ggubalfl erosendadtion Ebe fé:dénipﬁ@, Apﬁclstri?ioﬁnsﬁyts
may thus r OV| e r easi Ly. 25.1nterchangeabl e Qm,

out si de andggan%oee n{xjagcg% %%@rﬁlpnu?lg%f%? ecﬂééﬁx%ﬁsfgfogbst glﬁﬁﬁgvgfaﬁ'&ﬂ‘&%e%
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i ndependent and XRWNY R&porated into or connected to an extruder or a

press. It is nost particid abkieiNiendssl &Bet o Phedudtatiedfbpr esting 35
especially foodstuffs, n%l extrusion C%Okl ng- ext rusi on

cooki ng- ext Fasi SIEWFartih 8F a0prASCrEisafiatGrasSatd %arrel may have

a downstream part extending out of said body and may
comprise a pinion integral with this downstream part,
for example. Advantageously, provision may be made for
such a downstream part of the barrel to include a

20" removable insert which is easily accessible from the
outside and in which are provided said at least one
outlet channel for the plasticized mass and/or said at
least one outlet conduit for the filling. A set of
inserts may thus be provided which are easily

25 interchangeable from the outside and can be used to
manufacture various products with various embodiments
of the die. B

Finally, circuits suitable for circulating a
coolant or a heating fluid may be provided in the body

30 and/or in the barrel.

The present die is therefore designed as a die
which is preferably independent and can be incorporated
into or connected to an extruder or a press. It is most
particularly intended for. the production of products,

35 especially foodstuffs, by- extrusion, cooking-extrusion
or cooking-extrusion-expansion of a plasticizable mass
of material through the effect of pressure and/or
temperature and/or shear exerted on it in said extruder
or said press.



of material through the effect of pressure and/or tenperature and/or shear
exerted on it in said extruder or said press. -7- The present die also

| ends itself advan- tageously to t he producti on of an extrusion
installation, |ying mﬁthin the scope of the present invention mhich
conprises an extruder ress 5 connected vgﬁ 8 br anch- |ve to

at | east one die accord?ﬁ% tBEFﬁEnEreg%ﬁ ﬁnaﬁ§sﬁa 14y t he
barrel of the dts#gesdsbpanstbor ghedi ngrbﬁaetlbhude@ftvm sired p;r:mituﬁldm a

station for receiving.said praduct ese_dies i.xed onto
one 10" or mor e iareafifRl Ay (HiERaRl LRFCSORS, B e RS
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is an inpor ntc&@ﬁéc?%dt %a 'J'%%héh' 8Bf v 1’Uee”€8d at! Oleé%eonét die

possible, 15 especial connect up the dre onIy
product i on proc%%%oﬁ@%nﬁeéiﬁ sttféﬁtBHeééﬁFeé{qV&?rB’rqub drerepnéer e wing

Wi t hout st oppi nghéhepgxtéudess orchde &I@SSaﬁ@eﬁnéénéS flesi radi dimdgodide the
configuration of theddle during, t he course, of S% t.ion, _.for exanple 20
Said guiding FESRSISR,dHASERL BEGRCEantS (he SEAFERC oRPACH S TS

ext ruded producsamﬂtpradautfaahlsobr|uhegged1emnmay bke filkadr einto mne

virtue mhl e r t es .t |

t or si onal m)vemga%t&gg'lg %g%%dn h tgrré#S §{E§ gﬂgegng%?qsﬁ 5£g§he
drawi ngs The diweand tf@ru rd,marirzau dheacbentiedg ©f thbepr@séntamdlveﬂﬁld)n

as wel |l as the pnogdushsmbbak.they allow manufacture of, are described in

nore detail 30 ~herei nbel[ow Wi th reference to the appended drawi n

whi ch: - Figure 1 repreS@hes Brapchyetaf3tvei df ﬁi‘lb‘ﬂ@??%ﬁ‘ﬁapag'éct‘?%n of
a first enbodi ngné ofiddtaldiation,Fi giti€eRdedpr ézentmalke di dAgr arpeddible W i n

15 especially, to connect up the die only when a
production process has been started correctly or to
disconnect the die without stopping the extruder or the
press when it is desired to modify the configuration of
the die during the course of production, for example.

20 Said guiding means themselves represent the
first contact of the extruded product with a surface
not integral with the barrel, by virtue of which
contact the extruded product experiences the desired
torsional movement by rotation of the barrel.

25
Brief d ot ] £ 1] 3 .
| The die and the installation according to the
present invention, as well as the products that they
allow manufacture of, are described in more detail

30 hereinbelow with reference to the appended drawing in
which:

- Figure 1 represents a diagrammatic view in
longitudinal section of a first embodiment of the die;
- Figure 2 represents a diagrammatic view in

35 longitudinal section of a detail of the barrel of a
second embodiment of the die;

- Figures 3 and 4 represent two transverse
sections along the lines III-III and IV-IV of Figure 2;



35, longitudinal section of a detail of the barrel of a second enbodi nent

of the die; - Figures 3 and 4 represent two transverse sections along the
lines I'l1-111 and IV-1V of Figure 2; -8- - Figure 5 represents a
diagrammatic view in transverse section ofgthe barrel of a third embodi ment
of the die; - Figure 6 represents an enlarged viewin 5 |ongituydinal
section of the juncti EA9uFEt weeFeRUSSERtS r Ah Aiagy Egw o

di stribution aptacheebee eddiorerdPdinE@nbagtelhofdie tieprdsenbedinanti gure
1; - Figure 7 reprgéent,s a diagrammatic side view of an embodi ment of the
instal | ation canrplt il‘?&et'wo 10 dies; - Figure 8 represents a diagrammtic
frgnt \Ié! ew of 9t he enbodi merturef teéhe neptenddrats oran eprrEbarged ivi€vguin 7;
and - Figur repr.esent s .l engt hs. exanp of; . d t be
manuf act ur e vvilPﬁl%t’%é%é'r?%&di n{k?slogi tﬁg dli:g‘gwhijc grlg If|)I Wjéstfsvg%ét‘%d ead
respectivel y i difitgibketibn 2chambers. ampds tighnidutgion hanyeshambey of

enbodi ments 20 tpe embodimdht! (oF YHO iR HegrRReRTRA Q6 iFigtr@ling 1, the
present die 1 conprises a fixed solid b ich there arg.an_inl et

ody 2 in
channel 3 for a plastici fé&u%p%c?’ﬁp?-’?s%%?ﬁl &, Bimatg%r 7A€ adeY
housing 4 cont yMi BE Germidb@ihegt bayf ethe | installat e e comprsidly twol et
channel 6 and a .distribution chamber 7 having rotati.onal symetry
comuni cat?'ﬂg fieamwith the inlet channel 3 and downstreamwi th the
outl et channel 6, an out ®igurd R erdpresaits e Ghagrémsathcefxontnyiewa an

axial and radiale DERET gutfsinkhho b8 &nlD 160ELEIRLIENNG Spddbidd 1h3 Of

the housing 4. T I's enbodi nent, the barre conpri ses ‘an upstream part
40 and a centr &Aiqure %1 .ansbth parts contained in the housing 4 provided in

the body 2 and a downstreag.padt 930r&ytesehind Qéngthd hefbosiamplddie of
15 products that can be manufactured with the embodiments
of the die which are illustrated respectively in

Figures 1, 2-4 and 5.

> it ] £ ¢} £ 3 bodi :
20 In its embodiment represented in Figure 1, the
present die 1 comprises a fixed solid body 2 in which-
there are an inlet channel 3 for a plasticized,
especially edible, mass of material and a housing 4
containing a rotating barrel 5 in which there are an
25 outlet channel 6 and a distribution chamber 7 having
rotational symmetry communicating upstream with the
inlet channel 3 and downstream with the outlet channel
6, an outer surface 8, 9 of the barrel 5 interacting
via an axial and radial bearing 10, 11 with a
30 corresponding surface 12, 13 of the housing 4.

In this embodiment, the barrel 5 comprises an
upstream part 40 and a central part 41, both parts
contained in the housing 4 provided in the body 2 and a
downstream part 30 extending out of the body 2. The

35 upstream part 40 has a iarger diameter and forms an
annular plane cutback 9 with respect to the central
part 41 of smaller diameter, this cutback 9 interacting
via a radial bearing 11 with an annular plane shoulder
13 provided in the housing 4. The central part 41 has a



35 .upstream part 40 has a larger dianmeter and fornms an annul ar pl ane
cutback 9 with respect to the central part 41 of smaller dianmeter, this
cutback 9 interacting via a radial bearing 11 with an annul ar pl ane
shoul der 13 provided in the housing 4. The gentral part 41 has a -9-
cylindrical outer_surface_8 interacti ng via an axial bearing 10 with a
cylindrical inn&¥ lippricali oykexi guaiage @ HOEETAGTANgA Vidi &7 3axial

i nt egral WI th tbéaa‘ewgstmewwlarat c?ﬁnﬁiﬂdm dmheﬁ surface 13 hprovﬂdiea
channel comyuni tribution

G ot i but i on_ antBenERBer BHEHAG: nd - r ofat PERAP oy ot FYCERFBYI d d‘gﬁt]fln the
body 2 in the udstnheameant gasrcoBOofLst peoshigiedi.but i on chanber 7, rotary

annul ar sealdng neans 1 ei ovi 1 t t
di stributi oné chanber ?‘H% tﬁg1 rl.'st r&bq{ |aeon gsnt %ﬁrﬁ%‘éré%g %‘fgﬂ E'ge
furthernore conﬁnsfré*sbuﬁlpnl ezhamgheini 7 26.8 of aiafsunmhqulcgspeetachymhﬁr

edi bl e one, comAyniAkiny %Eéh:ﬁ@né)l't ?&nnﬁé%&@u' tp%lfdl-:fdtbﬁ Enef 'Eéd}ngz
passi ng through the barrel 5. The inle

chan astic mass
extends transvéfsethe PHStFﬁé‘“ ﬁaﬁfnséo%nﬂ ghgrg&sq:;ﬁgf @9y £ a %r
gnéI echanbgr 14. 7Therdotdey aandlat &émr;]g heekhkl |mdbé%ﬁgd$m:giéd/ ap the
ody 2 an Xt and t.he tri
chanber jh&t hg orjr?ﬁ%%?q‘ %’ "J%entu 3 Zgirq#t: Jro%?rhaﬁéeéb?)dﬁﬂé 83’%
out | et condwt Al stconibultd oni kniteghagbexi 44 .and has a circular cross
section. The outlet chagpgl %oé?foj tfl?r&ﬂ oL Ze&rﬁ@ffséé”r&ﬂ”dinigﬁ

ro

outlet conduit 27 and has a cC S section not pure annul ar shape he
downst r eam par t CORSYHtt haé hfare| A rﬁ:JrUePé’ga esperdpldy nder teddblien @Reeh

are provided t hlc%nﬂﬂwl%tatqhgnn%tﬁa f odnt hguphast i gop@diikasANdEbAI StRMt | et
30 conduit 27f%r E_hefllllng ?_cht or the |rculat|on of a coolant -
itd &S &

or a heatingfl 1 8Gsr 5SS

The inlet channel 3 for the plasticized mass
extends transversely in the body 2 and emerges
laterally in the antechamber 14. The inlet conduit 26
for the £filling extends axially in the body 2 and is

20 extended into the antechamber 14 and the distribution
chamber 7 in the form of a coaxial tube 28 integral
-with the body 2.

The outlet conduit 27 for the filling is axial

and has a circular cross section. The outlet channel 6
25 for the plasticized mass surrounds the outlet conduit

27 and has a cross section of not purely annular shape.

The downstream part 30 of the barrel includes a

removable insert 32 in which are provided this outlet

channel 6 for the plasticized mass and this outlet
30 conduit 27 for the filling.

A circuit for the circulation of a coolant or a
heating fluid is provided in the barrel 5, which
comprises, for this purpose, a cylindrical recess 43
between its outer surface. and the distribution chamber

35 7, a £fluid supply channel 44 leading to the recess 43
in its upstream part 40 and an annular f£fluid outlet
opening 45 in its downstream part 30, said fluid supply
channel 44 communicating with a fluid inlet channel 46



conprises, for this purpose, a cylindrical recess 43 between its outer
surface and the distribution chanber 35 7, a fluid supply channel 44

| eading to the recess 43 in its upstreampart 40 and an annular fluid
outlet opening 45 in its downstream part _3Q4 said fluid supply channel 44
comuni cating wi,th a fluid inlet, channel 4 - 10 - in the body 2 via an
annul ar condui t 1Sedthe 7By Rdethad 2R hanRRLpYofcanlitogaaly 47 RECHAJete
seen in Figure @n ithd alamyEivmnthisitae 4di € represented in Figure 1, the
rotary annular 5 sealing neans 15 conprise g.flat seal.in ring 6 .of

general |y rectangul ar cf¥sS"&ec ?oﬁ?rgﬁ)‘r&\ﬂdgﬁgﬁlﬁea 'ar?ﬁh?tat?e 8‘%8837@ent0f
general ly cor efsimeli diile  reppssesntefli dn, Fagurnestl,edrhel aveatyrcentdlat t he
groove bei ngz prQui ' I I Sfrj [ h r

and a domst?ea%\églq'g%g %%%Sigﬁ(% ?%%ﬁg%%vza bg?%{é %’an\?'lrl % ?%Rgheljév\l/ag’? of
t he distributioesienfddyy 7revhansudprngCreag 1sedton, cynawkdeshl idut an

surface 19 and reRIWeX | BRBbvaur fege Zfbnd#hily S R238eAPonlMeLSe cross
sem -toroidal surface. 15 [ n%rl cal outer Surfacé o

A f the
groove is for rre&erS’FéW'arﬁfbl‘éPS%‘E%T}“rP%EE RCegAdl of the hSrRYe BPifde

di stribution chp¥esridedanth aky | wall i 68| then@issvibacconf ahbechanbee 18
formed by annul ar

gann pr tectéverimZZin%eralggﬁt%thlg wal.l of the.20

di stribution”ant afto et ﬁ%a“énﬁ&laé’l’a stafre24 el g %t FaWEenP51RI
downstream end 2&ofided simpridieeotailde ofi rohbeen dlisstid bidvirest odambeiraYe f ace 18
of the groove. Fixing tenppns assi hriqug he, s I3 sl 1

provi ded, these being int egrggg\]imgi.aﬁ tﬁgn%ﬁ lcéjwapfgofat %3)1&@%:{1'&%} i gHEE‘E
chanber 7. The $3¢5age rih@End aAagenyeXpdmpeat maiafnatty| BhetRéSnrapeed

W th a stainl esgrstiefie diaViimi WHrdi GanfRirsEde it both a | ow coefficient
of friction,_in this case on

a poli d stainl t eel f ] d
o Tt anrs e 02 AP EnfRLeals Gt LhGRagen f nEhe. GIPGHE cite

Figures 2, 3 formed by an annular stop rim 21 integral with the wall

- of the distribution chamber 7 and a cylindrical inner
surface of the groove is formed by an annular
protective rim 22 integral with the wall of the

20 distribution antechamber 14, an annular slot 24 being
left between a downstream end 25 of this protective rim
and said downstream plane face 18 of the groove.

Fixing tenons 23 passing through the sealing
ring 16 are provided, these being integral with the

25 wall of the distribution chamber 7. The sealing ring is
made of polytetrafluoroethylene reinforced with a
stainless steel powder, which confers on it both a low
coefficient of friction, in this case on a polished
stainless steel surface, and a suitable wear

30 resistance.

In the second embodiment, in which Figures 2, 3
and 4 show a detail of the barrel in a longitudinal
gsection and two transverse sections, the parts other
than the barrel being . similar to those of the

35 embodiment shown in Figuré 1, the present die has an
outlet conduit 27 for the £filling delimited by a
central tube 42 integral with the barrel 5 and
connected to the coaxial tube 28 extending the inlet
conduit 26 via a rotating seal 29. The conduit 27 for



and.4 show a detail of the barrel in a |ongitudinal section and two
transverse sections, the parts other than the barrel being simlar to
those of the 35 enbodinment shown in Figure 1, the present die has an
outlet conduit 27 for the filling delimted,by a central tube 42 integral
with the barrel 5 and_connected to the coaxial tube 28 extending the jnlet
conduit 26 via &heot afihiingal apd THre corutieto7 ghpnnel { h& 591 | nfheand

the outlet chplrR@tidzddrmasdenahastiddgast ipsschays rasperdns ewhiens
sections which are not purely._.circular_or annular Ln this_ca g.trlan ul ar
e pure 135 ) §f chd

cross sections 5¥& m° L¥he SR ATenBbdi ABRE n wHi ch™Bi ghif8® 5
shows a detail afridmegdiay edrdes tgeantdvasse section, the die does not

conprise an inlet conduit. o n t ' r the fili j,ng its
barrel 5 con%rises t wo g%%lépgchgﬁ%%ﬁs %ﬁ$§#&%?é£blé% iggéé%pnggggﬁﬁicﬁ are
10 parallel toshewsaa aetaialofiitharkarfebninheransgevset sechaenel theach

channel having iQ rg8La" HtOSEoRBEL 58N arl Nihise CERRMIERN o2houD blckLbgur es
7 and 8, the present ,nstallation conprises an extruder 33 connected 15 via
a branch-of f valSPRt Fexotle eSitlingaardadtsydaryek 3 GPTRTASEHEWC

bar(rj el 558f t he olitQetl, cheANe148.6 4E?f0lth9Ui1_§iia_fE):ichﬁz_éd<t fnhged wmi%t edre
pr oduct a_stati,on, nhot_shown, for receiving_ this prodyct and.a cart
B0 car ryi ngtEhe R IEY 70" By AR, A @ L' 41RPande’ Ao e Y0014, §
means 48, 49. Théear ibampelhrarsachonpehamel mbaviid, a deiveudbaft c¥dsand a
driving pinion %@%yfgﬁyﬁtting the rotational novenent to the coupled
pinions 31 of the barrels 5. 25 ] The gui di ng nmeans_conpri se

pul | eys 48 and their resiedts emgshigtant showa gin Figurefs’| apdt Bs &he

three exanpl es FreddntdNthdallfatidilWdrptids CaR St /Bastagsuedngctldt he
three enbodj pents, of the die ch fre escribed 30, respectively mntg
ref erence t oo Fi e PTanghzofft svalve 34 to two dies 1, means”35, 36,

37 for driving the barrel 5 of the dies 1, means 48, 49

for guiding the extruded twisted product 50 to a

station, not shown, for receiving this product and a

cart 39 carrying the dies 1, the driving means 35, 36,
20 37 and the guiding means 48, 49.

The driving means comprise a motor 35, a drive
shaft 36 and a driving pinion 37 transmitting the
rotational movement to the coupled pinions 31 of the
barrels 5.

25 The guiding means comprise pulleys 48 and their
respective supports 49.

Figure 9 shows lengths of three examples a), b)
and c) of products that can be manufactured with the
three embodiments of the die which are described

30 respectively with reference to Figures 1, 2-4 and 5.

In a) may be seen a length of a single-strand
twisted product filled with a £filling. The outer part
or casing 51 of this product has a cross section of
generally but not purely annular shape, in this case a

35 cross section having aspefities on its perimeter which
form a twisted pattern in relief on the product. The
inner part or filling 52 of this product has a circular
cross section.



In a) may be seen a length of a single-strand twi sted product filled with a
filling. The outer part or casing 51 of this product has a cross section of
generally but not purely annular shape, in this case a 35 cross section
havi ng asperities on its perineter mhich fq@n1a twisted pattern in relief
on the product. The inn rt or %ﬁll f thhgéﬁgoduct has a C|r8ular
cross section. - 12 b)mﬁﬁy §H§F £ sPhPPEesEFLRB

tw sted producttMﬂdU@d\@f&d&bﬁlEhlmgd Rm&hrmeflmaihg52mﬁétimﬁemrpdutt

has a cross sectd,on iL.ch is no rel | r his ¢ na tr| ul ar
cross 5 section%ﬁi%ﬁhgg‘t’lrses%%%%%gfo%t%e ?rlggﬁ%ul asfemE EORES §’e |on of n?ﬁ
outer part 51 ofpuxedypr ciumtulam c)immythuks seemsa | @ngthiahguhaunf ckbed
mul tistrand 5w geRd 14 dwlcfxp”q%ht% gt ! r@gdse g % Eéﬁ&ﬂhé&’: CER88s

section. 10 exanpl e |ven
i|lustration of SeGACHUAE &hec GeEd RRRT (s ﬁ d| e. Exarrpl e 15

Usi ng an extrusion i nstdnl aE:DOF'm&?WFHé SIga@rxanan1énk§t1@n of e 35 dagelnibad
with reference to F| ecte screW/ex rud

o ngl e str and. et ARG Fredds FotthdREcivo ELERBR PR fqure
9a). 20 clﬁamlanwbmbsd(seqmmmduce the outer part, the ext ruder

Is fed vm'th1 m xture of 0%2 gBiée bgéfgwseg_lg §?§go erOfThe

m xture is plasticized an co0 in theextru 1 bar "at a
speed of rotatidilostmedisey e@f oft 28Todpatigne careied 25>ut'of usiingst thezed
mass, which  hasseht \WigLosity of 20000 nPa.s, is extruded at a rate of
exit fromthe dire of 1 nsl. In order to produce the inner part, a
mar mal ade, - having a tenperature of 450C and a viscosity 30 of 800 nPa.s,
I's injected int @idupld € at a pressure of '

15 Using an extrusion installation comprising an
extrusion die as described with reference to Figure 1
and connected to a twin-screw extruder, a single-strand
article filled with a filling is produced, as shown in
Figure 9a).

20 In order to produce the outer part, the
extruder is fed with a mixture of 80% of maize-based
semolina and 20% of water. The mixture is plasticized
and coocked in the extruder at 140°C at 120 bar at a
speed of rotation of the screws of 260 rpm. The stream

25 of ©plasticized mass, which has a viscosity of
20000 mPa.s, is extruded at a rate of exit from the die
of 1 ms™* '

In order to produce the inner part, a

marmalade, having a temperature of 45°C and a viscosity
30 of 800 mPa.s, is injected into the die at a pressure of
16-25 bar.
' A single-strand product made of expanded cereal
filled with a jam filling, the cylindrical surface of
which has a twisted relief pattern, is thus obtained.



16-25 bar. A single-strand product nade of expanded cereal filled with a
jamfilling, the cylindrical surface of which has a tmLsLed_LeL+eL—pa%%efﬁ
i s thus obtai ned. - 13 - Clainms An extrusion die (1) conpri si

solid body (2) in which there are at | east one inlet ch ﬁ ﬁ“ﬂ“r{”ﬁ
pl asticized, especially edible, nmass of matérial and a|

cont ai ni ng alanﬁﬂ#EPbarrel (5) in which there are atlleast one out | et
channel (6) and a distribution chanber (7) having rotational symretry
comuni cati ng upstreamvvlth said inlet,.channel 10 g é and d vvns reaT\gth
said outlet channel (6)*% afXbGEELCEy el¥h, cgTPEisiggy aDa 1EF i
interacting vialodyx(2) andwhiadhaltheesr iang (dif), 1443t wohd and:etr eﬁmmdﬂng
surface (12, 13) f ou T c

wherei n sai d 15 (él))l’ﬂ Ighraknn 1@5(%;)%1zed emgfeg:lsleav% seglgﬁ% str |on
chanber (7) vuar@atzﬁrsxal band on hcnuécngnﬁéi espnyahmnggar@*paaitem b@}meétry,

provided in sai d(odyn(ghith Eﬂérép%f[xfeeaéﬂ %%'&Qeo&uﬁﬂétdbﬁhhhgqt @)
chanber, rotary anpul ar sealing neans (15) .bei ng I‘OVI ded

t he 20
junction betweerPhi dadi SEELEFOMGACOTCH ethd §4 d HP‘gE-PQbutrocFﬁtmnal
ant e?:hanber 3. symmetTf%S@bmmwétaimﬁlpstﬁéaTx_nwithv\/ealial Iin&é:ctd cma:tnm:relytI
annul ar sea ans rise a.lat sealin i.ng erally
rect angul ar E‘br 0ss 25 néje %‘? ng %Wdé"d‘thf sﬁﬁgan%&l]eﬁt gF &% e(i 9égher""é’l |y
correspondi ng crassesesurbacearf8ypo0r extin ga xhebarrel (iﬁ;tenacthaggmavcan
bei ng provided i I | butd o t erg :
downst r eam pl anegsf%%% rQP ??ile%e%%v&l bg‘idn njb?)gv?gégng cﬁ]xjrdé)wﬁ% o‘?‘%o
sai d di stributiomefre®efigrz)i3ny o Sald’hféo‘éﬁ-'enﬁs claimed in claim3,
wherein said sea] ng ri nphé 1@iehagsa O\dinll | ¢al QHBE Y feeréiR) i@ a

convex |nner surf (2 eciall an i,nverse se tor Qi
C%Lhneip ? communicates w1t sa18 %ﬁstrf%utlon

chamber (7) via a distribution antechamber (14) having

rotational symmetry, provided in said body (2) in the
upstream extension of the distribution chamber, rotary
annular sealing means (15) being provided at the
20 Jjunction between said distribution chamber and said
distribution antechamber. '
3. The die as claimed in claim 2, wherein said
rotary annular sealing means (15) comprise a flat
sealing ring (16) of generally rectangular cross
25 section provided in an annular groove of generally
corresponding cross section, an upstream plane face
(17) of the groove being provided in the wall of said
distribution antechamber (14) and a downstream plane
face (18) of the groove being provided in the wall of
30 said distribution chamber (7).
4. The die as claimed in claim 3, wherein said
sealing ring (16) has a cylindrical outer surface (19)
and a convex inner surface (20), especially an inverse
semi-toroidal one. .
35 5. The die as claimed in claim 3, wherein a
' cylindrical outer surface of the groove is formed by an
annular stop rim (21) integral with the wall of the
distribution chamber (7) and a cylindrical inner
surface of the groove is formed by an annular



35 . 5. ) The die as clained in claim 3, wherein aiﬁllndrlcal

outer surface of the groove is fornmed by an annular stop rim ,l“umm m,””"’

with the wall of the distribution chanber (7) and a cylindric
surface of the groove is fornmed by an annu{L r -14- protective r|m "(28)
integral wth the wall of the distribu on ant echanber 14),

annular slot PFRFeRsiNg | Ein p&2hkenintemkmkt MBdd efdre Zyﬁaéf Phi sthe
% ot S_ctive r: m aﬂgt&ﬁbdltd_@\ﬂnsaﬁewhﬁhﬁéfﬁ f ere) {189):1 otmiulrahe gneeve(24) ]
e die as clai in im rein XII’] enons sing throug
said sealing 11 K 1pes) 15EE  PEGPRER. BnelEvBRFHEArnt &hRal (AELh Dhe HATH o
said distri but i pm-oa:lea:nrhme (m and shédsewnar reéang p];amadéai:@ gfs) of
pol ytetrafl %y evebi-nforced with a stainless steel powder. 7.
al me

The die as ¢ N cla|m1 wherei n sai d body_ (2) furthernore conprises
at | east one infet condﬂ'h@ (@i a8r caaimed it eLpdRi 3l Wwhereld bEeXeng, 15

comuni cat i ng ka%o% §H§b | ehr Ubhlﬁzékaﬁthfﬁiﬂd|t1@ﬁ are
passi ng through sal e%ﬂrel

7, wherein said an'ﬁl%‘l"s% 3peipp twepﬂ’?{ﬂ ?U&EB& @i? (r‘:ii‘éu 21§ 2N
transversely i ndslartdrmmt)io(nZ)clrmndaee:ret'@e,s and echkl )selal’l12@‘ wiarigl bat malanber
14), d I 6, I d
(10 5104010 o 20 B d R I BppBRLERde it 3 Keallneag) I,
di stribution ch&veel EPwdex.the formof a coaX| aI tube (28) integral with
the body. 25 94 E*H% dife 2| 81 HBHelN £ AlcHalm WIET qiHR R gHELe!

conduit (27) for ‘the filling I's axial and has a circular cross section, and
said outlet chamedy (d@)f of-“ﬁrﬁéeﬁf"&é'ﬁl CFOBRTAEES safr ohRAStt hensut Lelet

conduit (27) anddmdmit C{DSS 568t Laorfﬂmeg,shaepebsammy R ddisle enayl ar.

10. The. die as clained in cl .~ Wherein said barrel _(5 ri.ses a
pI ural I ty O}QOUH &mua:l. é.lng (1%71‘31 at leas one outglet condlg t). ?99}) Ifor

the filling, passing through said barrel (5).

8. The die as claimed in claims 2 and 7, wherein
said inlet channel (3) for the plasticized mass extends
transversely in said body (2) and emerges laterally in

20 said antechamber (14), said inlet conduit (26) for the
filling extends axially in said body (2) and is
extended into the antechamber (14) and said
distribution chamber (7) in the form of a coaxial tube
(28) integral with the body.

25 9. The die as claimed in claim 8, wherein said
outlet conduit (27) for the filling is axial and has a
circular cross section, and said outlet channel (6) for
the plasticized mass surrounds the outlet conduit (27)
and has a cross section whose shape 1is not purely

30 annular.

10. The die as c¢laimed in claim 1, wherein said
barrel (5) comprises'a plurality of outlet channels (6}
arranged symmetrically with respect to its axis.

11. The die as claimed in claim 8, wherein said

35 outlet conduit (27) is delimited by a rotating tube
(42) integral with said barrel (5) and connected to
said coaxial tube (28) extending the inlet conduit (26)
via a rotating seal (29).



arranged symmetrically with respect to its axis. .-' The die as cl ai ned

ir(r;t ;!t ?Ingr; '?ub\ém((azfgi) nl fl?iegrgf V\/loﬂll gtal gogglrjirtel Eg)n and- Jmm@jmmumm

coaxial tube (28) extending the inlet condyist _(26) via a rotatifig el
(29). 12. The di e_as %l aimed ig ¢laim], er.ei n_sai barrel é5 has
a downstream paf-(30) éX€endifig ¥ o §&F‘Bdbo’o‘§/ Pifhdl coMfezedd a8t on

(31) integral V\AHali'x‘lel S ( sipwhglsr %W‘db&hbtréaml\?part (30he éittférﬁﬁrﬁ_:} aggedl i n
claim 12, wherein i, d mtrergin art of _the baréﬂ g ]'f a:eh
removabl e i nserts B LRHIEPT | & oh egﬁ? et’*
channel (6) for this dmtstmemdprmc&s and/or said at | east one outl et
conduit (27)gforsthe filhjngy;d0 514

Al S I n
conpri sing an extruder.Il or press %Jja%%%%egtnedﬁ%i# I:"gr’ancltél%ff}l g &8
(34) to at | eas@oymsSt@ean Paris @tb)u the dprreel clackudes 13, rﬁ@ﬁﬁ§b€-95)

for driving the ibaer@l (32)ofid hehdeR aie nﬁﬁa’&lﬁé&) grd gutdllf&sweone

extruded tw sted 1 duct to atl recej vi sai
The ratall ot ontlet’ el €, t Y e ' BlabtEf ¥el natn ! ARA2CE Bt

(39) carrying atatd dasistommedicut(let, csmdhma(m)(a’jjrfmre &ilMdiingy .t he barrel

(5) and sai goguilqli.ng Meqp (3e7;2trusion installation comprising an
extruder or press (33) connected via a branch-off valve
(34) to at least one die (1) as claimed in one of
claims 1-13, means (35) for driving the barrel (5) of
the die and means (37) for guiding the extruded twisted

15 product to a station for receiving said product.

is5. The installation as claimed in claim 14,
comprising at least one cart (39) carrying at least one
die (1), said means (35) for driving the barrel (5) and
said guiding means (37).



