%xf?usion die The subject of the present

.extrusion die, an extruder conprising at |east one such

product capabl e of being obtained by extrusion.throu
EP 0, 169, 126 ( CLEXTRAL) descri bes a nmethod and i nsta

mveuy 0, (iFoests
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manuf acturing a conposite food product froma singl e-SCrew or
doubl e- screw eB¥t¥yisdencsdieer, 10 in which a streamof material is

processed in a first conventjional processing zone of

t he extrusion

cooker, this streamis diyvided in two in a second zone conprising
two separate parallel ptSceS¥Pigcthanberhe pregants: dgwientdan piscessed,
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AL NPt 8B, 858 EOMRLASH I AUr 1P IS g OXLUSI 2y by
extrusion through such a die. '

EP 0,169,126 (CLEXTRAL) describes a method and
installation for manufacturing a composite food product
from a single-screw or double-screw extrusion cooker,
in which a stream of material is processed in a first
conventional processing zone of the extrusion .cooker,
this stream is divided in two in a ‘second =zone
comprising two separate parallel processing chambers,
the streams are processed, in particular coloured
differently, in their respective processing chambers,
and the streams are eombined during their extrusion
through a die having a single outlet orifice or a
coextrusion die.

The object of the present invention is to
provide an extrusion die making it possible, by
extruding a unitary material, to produce a product
which has an especially attractive three-dimensional
shape, namely the general shape of a core surrounded by
a ring. _

For this purpose, the extrusion die according
to the present invention comprises a feed diaphragm
opening onto a distribution chamber communicating, on
the one hand, with a generally conical convergent
central. extrusion duct by means of a circular central
pre-expansion and/or retarding diaphragm and
communicating, on the other hand, with at least one
generally conical convergent coaxial tubular extrusion
duct by means of at least one annular pre-expansion
and/or retarding diaphragm, the central and coaxial
tubular extrusion ducts having respective concentric
central and annular outlet orifices.

The extruder according to the present invention
also comprises an elongate sleeve, containing one or

- This Sheet-Has Been Replaced
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Thfough a die having a single outlet orifice or a coextrusion die.
.The object of the present inventionis to 20 provide an extrusion die

making it possible, by extruding a unitary material, to produce a

pr oduct whi ch has an especially attractive three-di mensional shape,
nanely the general shape of a core surreugded by aring. 25 For
this purpose, tie prbeessoAgdsRraws)r Gind at 1é&st Nendr 8sRAl dxtuRIHidH)
conprises a fggd di aphragm opening onto a distribution chamber
communi cat i ng, %bw the one hand, with a generally conical convergent

central extrusion ductFiyalkpnsthk gprxodwdd aaceeptin Id phe- PyeEiton
and/ or retargdj . dl aph and communt cat.ina, on the ather hand,
HrPheidy 2080100008 | bedRTer GELA LA, BV | diyFion

with at | east Onhe gener coaxi a
extrusion 5 teoudly sughs af die,| dwst bhe mendxal pshapspafsi an core

and/ or ret ar di figr-AhSRERIS éh@i&§ptral and coaxial 35 tubular extrusion
ducts having respective concentrTc central and annul ar outl et

orifices. The ehisudescripbianngbyothnre tEFEs SRk aphraem o s
al so conpri sest@n 1l opgahe Sheeyfpe CAllekdtdld @he Odiameter of which
narrows to an orifice of reduced aperture and which
10 may, in particular, take the form of an insert, in
which an orifice is prbvided, to which a generally
conical upstream wall converges and from which a
generally conical downstream wall diverges.
. The expressi@n'“pre-expansion and/or retarding”
15 means preliminary expansion and/or retarding of a mass
of material processed in an extruder, which takes place
at an intermediate stage prior to emergence from the
extrusion die. Such pre-expansion and/or retarding may
be caused by the passage of the mass through a
20 diaphragm opening onto a pre-expansion and/or retarding
space or chamber, defiﬁed by a divergent wall, as
mentioned above, or onto an even wider space provided,
for example,.immediately downstream of the diaphragm.

The expression “concentric central and annular

25 outlet orifices” means a central outlet orifice, which
is located in a plane generally perpendicular to the
axis of the die and centred on this axis, and at least
one annular orifice, 1likewise 1located in a plane
generally perpendicular to the axis of the die and also

30 centred on this axis. These orifices may have various
shapes, such as a circle, oval, -ellipse, heart,
triangle, figure of eight, flower petals or their
combinations, such as, for example, a daisy with a
circular central orifice and a petal-shaped annular

35 orifice.

By the expression “processing screw” is to be
meant the extruder screw or screws which are driven in
rotation within a bore or two secant bores provided in
the sleeve and to which are fastened processing



-2-7 two processing screws, and at |east one such extrusion di e.

z Finally, the product according to the present I nventi on,
capable of being obtained by extrusion 5 through such a die, has the
general shape of a core surrounded by a ring. In this

description, by the term"diaphragnt is - 3to be neant a pipe elenent,
the diameter ofembesls, suckar aswsthoeads owolinde nél iealibed akpartt utiee frd

which 10 may, akﬁspaﬁﬂéng ﬁﬁf&%iéﬁe é?EQEOfdggth.%ﬁ{upsféktlon fCh

an orifice is provided, gener a tream wal T
conver ges and f?BﬁFM%hﬂ?%QS mathérﬁﬁpvl@ i 681 vasievsr smyviswedlony viehges.

‘The expressi on aRie- e¥PARS It RIFY Jé¥f3ﬁ§’ﬁkoéé%é?ﬁ&“%éﬁé%"%&EHyas,
expansi on and/ or. ret ardi of a nass of material processed in an

ext ruder, chiPRk TRt ETanSPRXt ntBOHBEERIRT ot &5/ orSheRAEHI gence

fromthe compression and/or cooking. Such screws may be
produced, for example, in one piece or by assembling
elements slipped successively on to a shaft.

In a preferred embodiment of the present die

100 comprising - a coaxial tubular extrusion duct, the
aperture of the pre-expansion and/or retarding
diaphragms and/or of the outlet orifices and/or the
distance between the planes of the outlet orifices can
be adjusted, in such a way that simultaneously cutting

15 off a central strand emerging from the central outlet
orifice and a coaxial tubular strand emerging from a
concentric annular outlet orifice produces a core
surrounded by a ring integral with the periphery of the
latter. |

20 In another preferred embodiment of the die
comprising a plurality of coaxial tubular extrusion
ducts, the aperture of the pre-expansion and/or
retarding diaphragms and/or of the outlet orifices
and/or the distance between the planes of the outlet

25 orifices can be adjusted, in such a way that
gsimultanecusly cutting off a central strand emerging
from the central outlet orifice and a plurality of
coaxial tubular strands emerging from a plurality of
concentric annular outlet orifices produces a core

30 surrounded by a plurality of concentric rings integral
with the latter at intervals.

The adjustability of these apertures and
distances may also make it possible to influence the
texture of the product, in particular, for example, the

35 degree of expansion of a cooked and extruded product.

It may be assumed that a suitable adjustment of
these apertures and distances, which makes it possible
to produce a core surrounded by a ring integral with
the periphery of the latter or a core surrounded by a



extTusion die. Such pre-expansion and/or retarding may be caused by the
passage of the mass through a 20 di aphragm openi ng onto a pre-expansi on

and/ or retarding space or chanber, defined by a divergent wall, as
nmenti oned above, or onto an even w der space provided, for exanpl e,
i mredi at el y downstream of the diaphragm - 4 - The expression

"concentric cenpﬂaraAdayamnMIenndéhtxndIningsiﬁhceg alearithn tdent1attceyt | et
orifice, which igebeca gd i a amar;ea Qles@gr[eﬂtl ywpﬁ%@lendkégl ar. to %he
e 1 e EATP

axis of the die and centre IS axis, | east
orifice, |ikew $EPREES eapnneca;thmedlffelg@mraesyepeupen@p@md@r t® the

axis of the di es%&ﬁnalss%n@%gq.‘ﬂg rffb:@nxfﬂé' éeﬂéfél B'i& 8" I d’eﬁrémytﬂé"e

vari ous hapes, sug circ ova i pse,
triangl e, f|%ur€°8Fe€F§HF PPH%@F p&i&iSeor t heir conblnatlons such

as, for exanple, a dai synwithe apresetitr cii&s @@ﬁré&aﬂplélcﬁhﬂﬂhéhtral
Sorow 1o 1o be kel e oy, be. dedimin h HE Fraen WL doFveh
rotati.on withi nianesr exagzlewasdcantcdzotied prubulied extrusibthe dieeveapnd
to which are fagkentd M5 PIthe inner wall of an outer nozzle and

10 by the outer wall of an inner nozzle.

The central outlet orifice may be delimited by
the end of an inner nozzle and an annular outlet
orifice may be delimited by the ends of inner and outer
nozzles. )

.15 The aperture. of the pre-expansion and/or

B retarding 'diaphragms may be adjustable by the
substitution of inserts in which these diaphragms are
formed.

The aperture of the outlet orifices may be

20 adjustablé by the substitution of inner and outer
nozzles. '

Finally, the distance between the planes of the
cutlet orifices may be adjustable by the relative axial
displacement of inner and outer nozzles.

25 The extruder according to the present invention
therefore comprises an elongate sleeve, containing one
or two processing screws, and at least one extrusion
die according to the present invention. It preferably
comprises furthermore, cutting-off means which may, for

30 example, take the form of a rotary knife rotating
against the outlet orifices.

In a preferred embodiment of the extruder
comprising a plurality of dies, a downstream part of
the sleeve, the said part containing a downstream end

35 of the processing screw or screws, terminates in a
front plate which is integral with the sleeve and in
which a pre-distribution orifice is provided, the said
orifice opening onto a pre-distribution chamber



-3 menbers, such as threads wound helically about their axis. The
configuration, pitch, depth and direction of such threads nmay be

provi ded in various ways al ong the axis so as to define various
processi ng zones, such as, 5 for exanple, transport, noistening, m xing,
sheari ng, conpression and/or cookings -Such screws nmay be

produced, for exafliicaBinge wieke e PUIATLABUIG chafbBERN! 5¢S! {pped
successi vely ondto a,shaft. In. a gre erred enbodi nent " of e
present die 10 9¢5fpPYsMRgnsactcbhgi Aeed: 8baPRFag@Re r usi on “duct, the
aperture IOf t he preThéP@i%i—ﬁlﬁ.st&ﬁng&ﬁon rcﬂtif)ﬁitﬁélgma;[rhoébjﬁplﬁrﬁﬂﬁ?t%d/ or
of the outlet opLfi n . the i stance be en e anes of  the
out | et orificesﬁkéﬁa§§tgﬁgugﬁfﬁsFgawbﬁﬁ XcWegnﬁb§¥$nﬁup§ﬁTéh?%ﬁ%kﬁ%+9n
cutting 15 %ffdiapbragal witicand forergiawp fe ormayebeendijalstailleetby the
orifice and a ceaniel chyBUhALrSLHBNEUBEILAGLAEEH B 1o BRREALTTC annular

outlet orifice produces ' .
The product according to the present invention,

capable of being obtained by extrusion through the
present die therefore has the general shapé of a core
10 surrounded by a ring. N

Preferably, the product is obtained by the
extrusion of a material intended as human or animal
food and suitably processed by the processing screws of

an extruder which, A moreover, supply the mechanical
15 energy necessary to cause the said material to pass
though the die.

Various particular embodiments of the present

| product may be considered, such as, for example, cooked

and extruded éereals, edible pastes, biscuits for

20 domestic animals or granules for breeding animals, such
as cattle, poultry or fish.

In a preferred embodiment, the present product
is an expanded breakfast cereal capable of being
obtained by the extrusion cooking of a mixture based on

25 cereal flour and water in an extrusion cooker
comprising one or more dies according to the present
invention.

Such a mixture based on flour and water may,
for example, comprise 7-20% water, up to 70% cornflour,

30 up to 70% wheat flour, up to 12% saccharose, up to 10%
oil, as well as salt, spices and trace elements. It is
also possible, for exémple, to use flour of rice, oats,
barley and/or potato and add to it other ingredients,
such as starches, glucose, malt, fat, colouring agents

35 and/or flavouring agents.

Extrusion cooking may be carried out in an
extrusion cooker which, for example, has a ratio of
length to diameter of the screws of about 10-14, with a
rotational speed of the screws of 140-250 rpm, under a



surrounded by a ring integral with the periphery of the latter. 20

In another preferred enbodinment of the die conprising a plurality
of coaxial tubular extrusion ducts, the aperture of the pre-expansion
and/ or retardi ng di aphragns and/or of the outlet orifices and/ or

t he di stance between the planes of the ouwlet- 25 orifices can be

adj usted, in grelsute W 4630 bar Sl |&§§e?365& CWEH'%léHf awgggéra

strand energing fron)the central outlet orifice an urality o
coaxi al tubul ar SSPFEREs BhefienPTOMFa pruremergerse fr%bn%]éﬂt die awfiul ar
outl et orificesbetedencs andonex30 surrounded by a pIuraIrty of concentric

rings integral wththe J.atter nt erv

adjustability of thesgheadé%%u r%éﬁr an dP§PQHEEs%ﬁﬁ?§Q%§9rﬁﬂmﬁh?
possi bl e to 9 nf byesestt havent ipextamee da‘sdﬁle:em Gl icdw wit]:paréf@té:&?dﬁe ter
exanple, the 35 e S n r roduct

It may be assunéggtﬁgﬁﬁﬁ surtggf aP%wus rreng8 qj?'g% ééegg WTRRREY

di st ances, mhrcﬁnﬁak§swhﬂcbossrble to produce a core surrounded by a
ring integral with FhguReE ANng of 4Pe Labl $hiels AL S SOMPL6T by

a

of the same embodiment of the die, corresponding to two
10 different relative positions of the outlet orifices,
Figure 3 is a view in partial axial section of
an embodiment of an extruder comprising a plurality of
dies,
_ Figure 4 is.a front view of an embodiment of

15 the product,

Figure 5 is a side view of the embodiment of
the product illustrated in ?igure-4,

Figure 6 is a“ front wview of different
embodiments of the product,

20 Figures 7 and 8 are sectional views, along the
line VI-VI, of two particular embodiments of the
triangular product illustrated in Figure 6, and

Figure 9 is a front view of andther embodiment
of the product.

25 In the embodiment illustrated in Figures 1 and
2, the extrusion die comprises a feed diaphragm 6
opening onto a distribution chamber 1, communicating,
on the one hand, with a generally conical convergent
central extrusion duct 3 by means of a circular central

30 pre-expansion and/or retarding diaphragm 2 and
communicating, on the other hand, with a generally
conical convergent coaxial tubular extrusion duct 5 by
means of an annular pre-expansion and/or retarding
diaphragm 4, the central 3 and coaxial tubular 5

35 extrusion ducts having respective concentric central 7
and annular 9 outlet orifices.

The central extrusion duct 3 is delimited by
the inner wall of an inner nozzle 70. The coaxial
tubular extrusion duct 5 is delimited by the inner wall



-4- plurality of concentric rings integral with the latter at

intervals, is an adjustnent which, for exanple, | nparts appreciably
different respective speeds to the strands enmerging fromthe central
orifice and fromthe 5 concentric annular orifice. In the
present die, for exanple, the central - 7extrusion duct may be delimnited
by the inner \@ff | anf euter npgmzde rA¥zbedarky atheaxdwter ulmallar @&t ki on
duct may bghsish idh 4 £06 bygt he inner wall of an outer nozzle and 10 by
the outer wall of an inner nozzle. The central outlet orifice

may be delimited by Thehelgparof ne®zlener’hozibe dmfegradnnuvathousl et
orifice may bepdieit bty bydise epfls RiviAger ndNdsouber whicR0Z2h@drel®
The apertyure _of the re- expansi on . andj.or retardjng. diaphragns
my be 3dj STUBIREICALPR PREween SRt idiRGIPUSiamseheEbeR whi @RS hese
di aphragns areche annular orifice 41 of the annular diaphragm 4.
The central outlet orifice 7 'is delimited by
_the end of the inner nozzle 70. The annular outlet
orifice 9 is delimited by the ends of the inner and

10 outer nozzles 70 and 90. | |

The distance between the planes of the outlet
orifices 7 and 9 can be adjusted by the relative axial
displacement of the inner 70 and outer 90 nozzles. In
this particular case, the axial displacement of the

15 inner nozzle 70 in relation to the outer nozzle 90 can
be adjusted by means of a compensating washer, such as
the washer 73, which may be positioned behind (Figure
1) or in front of (Figure 2) the positioning disc 71.

Thus, in the position illustrated in Figure 1,

20 the central 7 and concentric annular 9 outlet orifices
are located in the same plane, whilst, in the position
illustrated in Figure 2, the central outlet orifice 7
is set back from the concentric annular outlet orifice
9.

25 The aperture of the pre-expansion and/or
retarding diaphragms 2 and 4 can be adjusted by the
substitution of inserts in which these diaphragms are
formed.

The aperture of the outlet orifices can be

30 adjusted by the substitution of inner 70 and outer 90
nozzles.

In the embodiment illustrated in Figure 3, the
extruder comprises an elongate sleeve (not shown)
containing one or two processing screws (not shown),

35 and a plurality of extrusion dies, as illustrated in
Figures 1 and 2. The downstream part of the sleeve, the
said part containing the downstream part of the
processing screw or screws, terminates in a front plate
12 which is integral with the sleeve and in which a



f or ned. The aperture of the outlet orifices may be 20

adjustable by the substitution of inner and outer nozzl es.
Finally, the distance between the planes of the outlet orifices nay be
adj ustabl e by the relative axi al di spl acenment of inner and outer
nozzles. 25 The extruder accordirfy to the present invention

therefore conpﬁnﬁegléﬁré&mwg&te orddiee cdlflai nsngperoeided, or thao saﬁd
rocessi Ng SCrews, onRg, ex on 0 9.t he
p Riseitll abplfgnh o1y CXhEUARO) of | 4 © BECONELEGLLO LS

present inventign. It pre roses ?
means whi ch mafl3pbrags ek%nppéto t&ke PFﬁedlﬁérﬁbEtloa mham@arknlle

rotating ag:ammhﬂda&:l@!gt|@itwrtﬁéc%ﬁstnbutlon chafbeds R &£rERd
enbodi nment the, extru risi.ng.a plurality of dies, a

downst r eam ‘rbar i§¢ b “'tel‘?élssloée\'F@e 7% S1@RMEAE S0 ft-ai ni ng a downst r eam
end 35 of the processihhg sekenudérscadmprlsésuIﬂﬁwﬁ@uérmdiea cuttifgt

D e oul P S e g bR ob qp o Elk A il gt on
pre-di stributi &®tatdmgnegainst the outlet orifices 7 and 9.

" Figures 4 and 5 illustrate an embodiment of the

10 product capable of being obtained by extrusion through
a die, as illustrated in Figures 1 and 2, in which
embodiment the core has the shape of a sphere 14. The
ring 15 integral'with'the'periphery of the sphere 14
gives the product an .attractive appearance resembling

15 that of the planet Saturn with its ring.

Figure 6 illustrates different embodiments of
the product which are capable of being obtained by
extrusion through a die similar to that illustrated in
Figures 1 and 2, with the exception of the exact shape

20 of the outlet orifices, in which embodiments the core
is in the shape of a heart 141, a sphere 142, a five-
leafed clover 143, a triangle 144, a figure eight 145
and an elllpse 146.

The rings integral with the perlphery of these .

25 cores are in the corresponding respective shapes of a
heart 151, a five-leafed clover 153, a triangle 154, a
figure eight 155 and an ellipse 156, with the exception
of a six-petal crown shape 152 which is integral with
the periphery of a sphere 142 and which gives the

30 cereal the appearance of a flower composed of six
petals.

All these products have a particularly
attractive appearance due to the presence of the ring
integral with the periphery of the core.

35 " Figures 7 and 8 illustrate two particular
embodiments of the triangular product illustrated in
Figure 6, in which embodiments- the triangular core 144
appears in convex (Figure 7) or concave (Figure 8)



- 5- comuni cating with the distribution chanbers of the di es by
.means of the feed diaphragns. The pre-distribution orifice may
open onto the pre-distribution chanber by nmeans of a pre-distribution
5 di aphragm whi ch, for exanple, nmay be adjustable by the substitution
of the insert in which it is forned. -9 - The product according to
the present inyltiie®, in tk@DQBESnﬁﬁlQE' e Pt aRed; ByegXa1 Usii@h t hraugh
t he present_ di.e.therefor h%? t he general™ shape of a core 10
surrounded by ®S5iRgery of the ratsexroraply, the product is obtained by

t he extrusi on of amiri=Alivgl i|iPrigugded aw hunmdn lekstaaives anbendrand

sui t abl roce e o] Si SCLews._ 0 extruder which

m)reove?/, psuppl%;%%t%dgﬁr?ec ac%r c‘gﬁélgggg% #‘gffaﬁg%%ssgﬁr}feolrt%uéi%t?hréegapg
material toSpagxtrusigpughroughdice. particular emiwdimentpaofi diear die
embodi ments of dRGARAHP! two ROAIGH MRYLEEaEONELESLEdonSUGCRS, ok

exanpl e, cooked T L
which embodiment the core is in the shape of a sphere
14 surrounded by two rings 15 and 16 integral with the

latter_at intervals.

10 The - following example illustrates how a
preferred form of the present product, in this
particular case an expanded breakfast cereal, is

possibly obtained by the extrusion cooking of a mixture

- based on flour and water in an extrusion cooker

15 comprising a plurality of dies according to the present

invention. In this example, as in this entire

description, the percentages and.parts are given by
weight. |

20 Example

With the aid of a double-screw extrusion cooker
comprising a plurality of dies, as illustrated in
Figure 3, expanded cereals are produced which take the

25 form of a sphere surrounded by a ring, as illustrated
in Figures 4 and 5.

For this purpose, a mixture having the

following composition is prepared:

30 water 13%
cornflour 40%
wheatflour 25%
sugar 10%
cil 5%
35 salt/spices 7%
This is extrusion-cooked under the following

conditions:



and extruded cereals, edible pastes, biscuits for 20 donestic aninmals or

granul es for breeding animals, such as cattle, poultry or fish.
In a preferred enbodi nent, the present product i s an expanded breakf ast
cereal capabl e of being obtai ned by the extrusion cooking of a m xture

based on 25 cereal flour and water tnll0an extrusion cooker
conpri si ng one &Lufdcuratdeonaofottiendies:t he present i nventi on.

Such a m xture based on flour and water may, for exanple, conprise
7-20% water, up to 70% cornflour, 30 up to 70% wheat flour, up to 12%
saccharose, up to 10% 135‘ielteras°§veltheas¢%1%ﬁu1a%pp@eilsﬁd of addcel prent s.

It is al so dastiribaciber d8%phPhem: tQ4u§ﬁ flour of rice, oats,
bar| ey and/ potato and.add to it _ot i ngr edi ent s, such as starches,

gl ucose, malT, fat, col GdPMRGeEgenf st 9 Qﬂﬁﬂ%ﬁaqléﬁéﬁﬂFﬁg‘QEeMH? feed
Extrusion cookidga@hyagmseaernnd out in an extrusi on cooker which, for
caTple, s 2 13t of s amebIOLR SRLTATL O LR Sorepo Rl about,
pre-expansion and/or retarding diaphragms: 8 mm,
inside and outside diameters of the annular
10 orifices of the annular pre-expansion and/or retarding
diaphragms: 26/28 mm,
diameter of the central outlet orifices: 8 mm,
inside and outside diameters of the annular
outlet orifices: 9/11 mm, and |
15 distance between the planes of the central and
annular outlet orifices: 1 mm.

E ! » ) ! + ¥ .

20 Ratio of length to diameter of the screws: 10,
rotational speed of the screws: 160 rpm,
pressure: 120 bar,
temperature: 150°C, and
water content on emergence from the die: 7%.

25 |

Expanded cereals in the form of a sphere

surrounded by a ring, having an attractive appearance
resembling that of the planet Saturn with its ring, are
thus obtained.



-6- pressure of 40-180 bar, at 105-180[err]C, -apd-w th a water——
content in the product on energence fromthe d|e of between 5 and 12%
The die, extruder and product according to the dﬂgmu B,I (m are
described below with reference to t he ﬁcconpan

given as an EX%H% and in which: Flgures 1 and 2 are tmo

views in axial of the same embodi ment of the die, corresponding
to two 10 different relative positions of the outlet orifices,

Fi e 3 a |eW|n S Lon_of n_enbodi nent of a
e;<tglrjtr1der Icgrrpr:im ng %ﬁ i ty o le 88%1 pgdsing a £ded %a@?&@% i § g
front view of &@e@r@gdlqm af digtribetpondehiamber (1) commEnhjoaeingjs a
side view of thg eﬂ?@dbﬂﬁnthéﬁd wﬂaﬁe aorggﬂgfaiﬂru%tdfrﬁ:tc%q 'gogérgyégnt

Figure 6 is a fr view of
entra extru31on duct (3) by means of a circular

‘central pre-expansion and/or retarding diaphragm (2)
and communicating, on the other hand, with at least one
generally conical convergent coaxial tubular extrusion
10 duct (5) by means of at least one annular pre-expansion
and/or retarding diaphragm (4), the central (3) and
coaxial tubular (5) extrusion ducts having respective
concentric central'(7) and annular (9) outlet orifices.
2. Die according to Claim 1, comprising a coaxial
15 tubular extrusion duct, in which die the aperture of
| the pre-expansion and/or retarding diaphragms and/or of
the outlet orificés and/or the distance between the
planes of the outlet orifices can be adjusted, in such
a way that simultaneously cutting off a central strand
20 emerging from the central outlet orifice and a coaxial
tubular strand emerging from the annular outlet orifice
produces a core surrounded by a ring integral with the
periphery of the latter.
3. Die according to Claim 1, comprising a
25 plurality of coaxial tubular extrusion ducts, in which
die the aperture of the pre-expansion and/or retarding
diaphragms and/or of the outlet orifices and/or the
distance between the planes of the outlet orifices can
be adjusted, in such a way that simultaneously cutting
30 off a central strand emerging from the central outlet
orifice and a plurality of coaxial tubular strands
emerging from a plurality of concentric annular outlet
orifices produces a core surrounded by a plurality of
concentric rings integral with the latter at intervals.
35 4. " Extruder, comprising an elongate sleeve,
containing one or two processing screws, and at least
one extrusion die according to one of Claims 1 to 3.
5. Extruder according to Claim 4, comprising a
plurality of dies and a rotary knife (13) rotating



embodi ments of the product, 20 res 7 and are sectio
al ong the line VI-VI, of two parti cuI ar enbod”“i“l Iﬂl")“l"lmu |m
triangul ar product illustrated in Figure 6, and 9is a

front view of another enbodi nent of the pr oduct . In the
enbodi ment illustrated in Figures 1 and~ 12 2, the extru5| on die conprises
a feed di aphr aBgpénst élp%hrngometa@lﬁmmtl an cwhibbr éxtruder a
communi cat i ng, downs@ﬂeéﬁegg.ﬁ}% BENEheWsh R eFredeRplRld N £ qeﬁr%’egnt
central extrusion, duct y neans ofe a circular central ion

and/or  retari er"'"?:ﬁtazﬁﬁﬂ"&gﬁP of affdle PrecaP®Ng atdqREW onrt rﬁe:mm,r
hand, with a geeemahhyes 1nCanlfQ%|ntC®'1‘éQ"e9€{'1t2)CW&4 ite DL 18, fﬂ”&lﬂr?”

duct s br's” pRaTseeloi0 il o B Eeppantien SolTor Lo AT i
respective conéé?-ulh mscpnbvakiea thealsdlalnlazu-lﬁrlc% @ifidrdineprdridces. pre-
Rozzi e 70, Theobegrrapbtbh P qiiedtBd Tl (ED) oY comlt At e | nieel bylme
i nner wal | distribution chambers (1) of the dies by means of the
feed diaphragms (6). _
10 6. Expanded cereal in the general form of a core
surrounded by at least one ring, capable of being
. produced by extrus:.on through a dle according to one of
Claims 1 to 3. '



-7- of an outer nozzle 90 and by the outer wall of the i nner nozzle
70. The inner nozzle 70 is integral Welbea——

posi tioning disc 71 having holes 72 which ensure 5 confrifHISSHEDNHAS tBRENN
the distribution chanber 1 and the annul ar orifice{4l ofRePhaCEDNuUI ar
di aphragm 4. Abstract The central outlet orifice 7 i $detrmted by
the end of the inner nozzle 70. The annul ar outl et orifice 91is
delimted by the ends of the inner and 10 outer nozzles 70 and 90.

The di stance between t tmm ofie hgopprlising aofeédce&lﬂplambr@ dan be

- adj ust ed by theap*ei‘h&ig véeneXi al dlstﬂb%ﬂlléﬁem r g | eBﬁ&uﬁ?cQ?qP%m e

90 nozzl es. #lhl s particuylar case, the axial displacenmen
i nner nozzle 7(5”} n nh?B th¥ish & AsReraldy anical peonyergens by

nmeans of a conmEraEalng ex@ionsugicas (3) t W&%&%’ B’f whi eh reRY she

isc 7o e e -expibalte: (onl/OF | dataREid n Bapieadn (2)
and communicating, on the other hand, w:.th a generally
conical convergent coaxial tubular extrusion duct (5)
by means of an annular pre-expansion and/or retarding
diaphragm (4), the central (3) and coaxial tubular (5)
extrusion ducts having respective concentric central
(7) and annular (9) outlet orifices. |

Figure 1
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20 the central 7 and concentric annular 9 outlet orifices are | ocated
in the sanme plane, whilst, in the position illustrated in Figure 2, .the
central outlet orifice 7 is set back fromthe concg alnremtl et
orifice 9. 25 The aperture of the pre;agggkgﬂg?pHégé%%p-
retardi ng di aphragns 2 and 4 can be adjusted by the sub _?éﬁp n_qf

i nserts in which these di aphragns are f or med. The aperture
of the outlet orifices can be 30 adjusted by the substitution of inner 70
and outer 90 nozzl es. In the enbodiment illustrated in
Figure 3, the extruder conprises an el ongate sleeve (not shown)

contai ning one or two processing screws (not shown), 35 and a plurality of
extrusion dies, as ill gs eﬂtin Figures 1 and 2. The downstream part
of the sleeve, the -Egﬂﬂgiﬁr cont ai ning the downstream part of the

processi ng screw or Screws, terninatesgin a7?ro??473ue 12 which is

integral with the sl eeve angd n WhS h

70
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R
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pretdistribution orifice 121 is provided, the said orifice

opening by nmeans of a pre-distribution di aphragm 10 onto a
pre-distribution chanber 11 comuni cating with the gt IR BEEN
chanbers 1 of the 5 dies by neans of the feed diaphrag

The extruder conprises, furthernore, cutting-  off e

orifices 7 and 9.

formof a rotary knife 13 rotating agai nst the outl €

Figures 4 and 5 illustrate an enbodi mrent of the 10 product. capabl e of
bei ng obtai ned by extrusion through adie, as illustrated in Figures 1
and 2, in which enbodi nrent the core has the shape of a sphere 14. The
ring 15 integral wth the periphery of the sphere 14 gi ves the product
an attractive appearance resenbling 15 that of the planet Saturn with its
ring. Figure 6 illustrates,different enbodi ments of t he
product which are capabl e of bei obt Nned b trusi hrough a die
simlar to that illustrated in gur 3' éﬁ% ith the ception of

t he exact shape
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FIG. 3
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20 ~of the outlet orifices, in which enbodinents the core
shape of a heart 141, a sphere 142, a five-

and an el lipse 146. THlS SHEET HAS HEEN
cores ar e‘ in EPI ACED
heart 151, a fi -eH-ovet—

rings integral with the periphery of these 25

triangle 144, a figure eight 145

correspondi ng respective shapes of a

| eafed clover 143, a

is in the

153, a triangle 154, a figure eight 155 and an ell g¢gse 156, with the
exception of a six-petal crown shape 152 which is tﬂnegral W th t he
peri phery of a sphere 142 and which gives the 30 cereal\_ the appearance
of a flower conposed of six pet al s. e
products have a particularly attractive appear t he
presence of the ring integral with the periphery of&the core. 35
Figures 7 and 8 illustrate two  particular di ments of the
triangul ar product illustrated in. Figure 6, in which enbodinents the
triangular core 144 appears in convex (Figure 7) or concave (Figure 8)
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-9-"  relief in the triangular ring 154 integral with the ber | phery

of the latter. Finally, Fi gure 9 illustrates .. a

enbodi nent of the product capabl e of being obtained by '3-'§~im531ﬂﬂg '

a particul ar enbodi nent of the die conprising two co iy t’l"",_ &
extrusion ducts, in whi ch enbodi nent the core is in. (s

sphere 14 surrounded by two rings 15 and 16 integral Wi t h the

latter at intervals. 10 The foll owing exanple illustrates how
a preferred formof the present product, in this TﬂlgSLIEE’# AAS BEER 2N
expanded breakfast cereal, is . possibly obt ai ned by - )ﬁ ACEH B
cooking of a mxture based on flour and water in an 115
conprising a plurality of dies according to the present |_nv-en1| on. In
this example, as in this entire d ¢ption, the percentages and
parts are given by wei ght . B '

154

FIG.7

164
154

FIG.8
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20 Exahpl e

(o}
Wth the aid c_YFlPa

s copq YO Z5HS -5
doubl.g- screw extrusion c_qpker)

conprising a plurality of dies, as il

cereal s are produced which take the 25

ri‘ng, as i‘llustrated i n Figures nd 5.

purpose, a mixture having the fig! 0 8v@07 19981pg
30 water 13% cornfl our 1T40% wheat
10% oi | Extrusion @485 salt/spj cES 7%

ext rusi on- cooked under t he fol | oing conditi

10

15

20

25

30

35

The subject of the present invention is an
extrusion die, an extruder comprising at least one such
die and a product capable
extrusion through such a die.

EP 0,169,126 (CLEXTRAL) describes a method and

installation for manufacturing a composite food product

of being obtained by

from a single-screw or double-screw extrusion cooker,
in which a stream of material is processed in a first
conventional processing zone of the extrusion cooker,

this stream is divided in two in a second zone
comprising two separate parallel processing chambers,.
the streams are processed, in particular coloured

differently, in their respective processing chambers,
and the streams are combined during their extrusion
through a die having a single outlet orifice or a
coextrusion die.

The object of the present invention is to
an extrusion die making
extruding ‘a unitary material, to prbduce a product
which has an especially attractive three-dimensional

shape, namely the general shape of a core surrounded by

provide it possible . by

a ring.

For this purpose, the extrusion die acéordihg_
to the pres‘eﬁt invention comprises a feed diaphragm
opening onto a distribution chamber communicating, on
the one hand, with a generally conical convergent
central extrusion duct by means of a circular central
pre-expansion and/or retarding diaphragm and

communicating, on the other hand, with at least one

-generally conical convergent coaxial tubular extrusion

duct by means of at least one annular pre-expansion
and/or retarding diaphragm, the central and coaxial
tubular extrusion ducts having respective concentric
central and annular outlet orifices. |

The extruder according to the present invention

also comprises an elongate sleeve, containing one or



10 - * Configuration of the dies: D aneter of the circular

orifice of the pre- di stribution di aphragm 14 m 5 di anet er
of the circular orifice of the feed di aphragns: 8 mm- . __ e

di ameter of the circular orifice of the central pr e {ERPPVKOEMENTSHEST - |
retardi ng di aphragns: 8 mm I nsi de and out si{d : : it he.
annular 10 orifices of the annul ar xpansi on and/ or ret ard

di aphragns: 26/ 28 mm di an;é-r of the centr bengCES'

8 mm EXTRUSION BIE outside dianeters of the anhu ar oubl-et

orifices: 9/11 mm and 15 di stance between the planes of the
central and %nnul ar outlet orifices: 1 mm - ;
Abstract

Extrusion “die comprising a feed diaphragm (6)
opening onto a distribution chamber (1) communicating,
on the one hand, with a generally conical convergent
central extrusion duct (3) by means of a circular
central pre-expansion and/or retarding diaphragm (2)
and communicating, on the other hand, with a generally
conical convergent coaxial tubular extrusion duct (5)
by means of an annular pre-expansion and/or retarding
diaphragm (4), the central (3) and coaxial tubular (5)
extrusion ducts having respective concentric central
(7) and annular (9) outlet orifices.

Figure 1



Extrusi on conditions: 20 Ratio of length to dianeter of the screws: 10,

rotational speed of the screws: 160 rpm pressure: 120 bar,

tefperature: .150[err]C, and wat er content on energence ' Fer

7% 25 Expanded cereals in the formof a spheaeREPLACEMﬁNBmtIéB

by a ring, having an attractive appearance resenbling)t fat of the '}

pl anet Saturn with its ring, are t hus obt ai ned. T 08@@”@8 i
1 |

FIG.1

W 1 13
NS
g | ._/5
7 J 1
70 2
U7\, \n
FIG. 2
0 5 3 73\ (72
6
g-\
"
70 2




1. ‘Extrusi on die conprising a feed di aphragm (6) opening onto a
di stribution chanber (1) comrunicating, 5 on the one hand, with a

general ly contcal convergent central extrusion duct (. ) ©
circular * central pre-expansion and/or retarding di EPURCEMENT SHEE arid
communi cating, on the other hand, with at |east one T clali
convergent coaxial tubular extrusion 10 duct (5) by meaps)of_ &bdfﬂ onei
annul ar pre-expansi on and/or retarding di aphragm (%)

(3) and coaxi al tubular (5) extrusiomducts having}rés

concentric central (7) and annular (9) outlet orifices. } 2. De
according to Claim1l, conprising a coaxial 15 tubular dxtissser-dact N
whi ch die the aperture of t he pre-expansi on and/ or retarding dlaphragns
and/ or of the outlet orifices and/of the distance betweepn the

pl anes of the outlet orifices cangjbe adL y d S t hat

simul taneously cutting off a centnr atr i € raﬁgg froft central -
outlet orifice and a coaxi g ar ' t he annul ar
outlet orifice pr oduces car r oAIm yi/a ¥/ i r with the
peri phery of the latter. . | rdin 0 [ ,

conprising a
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25 plurality of coaxial tubular extrusion ducts, in which die the

aperture of the pre-expansion and/or retarding di aphr agps..ak ;
outlet orifices and/or the di stance between the planes pfREMACBMENTESHEET
orifices can be adjusted, in such a way that sinultaneolspy—ettt+neg—36
off a central strand emerging fromthe central outl et ofi i&f iﬂﬁ'%ﬂﬁ
plurality of coaxial tubular strands energing froma pl prgl §/
concentric annul ar outl et orifices pgoduces a core surreupded by a
plurality of concentric rings integral with the latter §t intervals. 35
4. Extruder, conprising an elongate sl eeve, (o e sy
or two processing screws, and at | east one extrusiopXdie according to
one of Clainms 1 to 3. 5. Ext ruder according to aim4,
conprising a plurality of dies and a rotary knife (13 | Ng
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against® their outlet orifices, in which extruder a downst r eam
part of the sleeve, the said part containing a downstream end. -
processi ng SCFew or ScCrews, termnates in a front plz
integral with 5 the sleeve and in which a pre-distr
(121) is provided, the said orifice opening onto a pre-
chanmber (11) communicating wth the distributio
the dies by neans of the feed di aphgagns (6). 10 6.
cereal in the general formof a core “—surrounded by a
capabl e of being produced by extrusion through a die
of Clainms 1 to 3.
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