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twn-screw extru repara on Oorf one or
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parts with diff e/, GHRO0SI4 | S0Fit t AAESIT SéveRsl Oindepend@hOUEEreams in
10 a second zone comprising two single-screw units, the two
independent streams undergoing distinct processing

operations, especially distinct colorations, in this

second zone and being recombined in a third zone compris-
ing a die to form a single composite product, especially

15 a product containing two differently coloured and/or '

flavoured co-extruded parts.
The object of the preéent invention is to propose
a process and an installation envisaging a particularly
effective and/or versatile use of a twin-screw extruder,
20 allowing .the preparatioﬁ of one or more foodstuffs,
especially of a composite foodstuff containing several
parts with different compositions, textures and/or
colours.
- To achieve this, in the process accordiﬁg to the
25 present invention, a first food substance to be processed
is introduced into a first section of a twin-screw
extruder, a second food substance to be processed is
introduced into a second section of the twin-screw
éxtruder, this section being separated dynamically from
30 the first, these substances are each processed independe-
ntly in their own section of the extruder, the two masses
obtained are extruded, passing them through at least one
die, and the extruded product or products is or are cut.
Likewise, the installation according to the
35 present invention cdmprises a twin-screw extruder split
into two distinct sections by dynamic-separation device,
at least one extrusion die and at least one cutting
device. |
Such a process and such a piece of equipment




To-dchi eve thls In the process according to the 25 present invention, a

erst f ood substance to be processed ~ is introduced into a first
section of a twi n-screw extruder, a second food substance to be
precessed is . i ntroduced into a second ection of the tw n-screw

extruder, this section being separated dynan1ca||y from30 the first,
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or other of the two sections of the extruder and pro-

10 cessed alltogether at least in part of this section.

In order to carry out the current process, it is
possible to start with food substances from which it is
possible to produce, by extrusion, the widest possible -
range of foodstuffs such as breakfast cereals, children’s

15 cereals, snacks, crumb coatings, confectionery, pasta or
products for domestic animals, for example.

The components and their respective proportlons.
can be chosen, and these substances can then be processed
in the extruder under conditions of pressure, shear and

20 temperature which are chosen to suit the characteristics
of the product to be obtained, especially as a function
of the water content and degree of expansion which is to
be obtained after the die. '

- A first substance _and/or a second substance

25 having a water content of 14-22% may be processed in
order to obtain an expanded product.

Such a cut expanded product may be dehydrated
down to a water content of less than 5%, for example.

A first and/or a second substance having a water

30 content of 24-36% may be processed to obtain a little- or
non-expanded product.

The cut little- or non-expanded product may be
converted into flakes by rolling and toasting, for
example.

35 Provision may be made to pass at least one of the
two substances through a die after it has been subjected
to an intermediate processing operation, the latter
taking place between an outlet from its section of - the
extruder and the die, such as prolonged cooking of a



5-different conpositions, textures and/or colours. In this

description, the expression "food sub- stance" covers all the
‘caonponents introduced together or separately, at the sane tinme or in
sugcession, into one or other of the t sections of the extruder.and

pro- 10 cessed alltogether at least in part of this section.
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similar orifices of a common die, for example. _

15 Rreferably, the starting point is different first
and second substances, and these are processed in differ-
ent ways in the ext:uder in order to make it possible,
using a single extruder, to prepare novel composite
products containing not only two differently coloured

20 and/or flavoured parts, but also containing several parts
with different compositions, textures and/or colours.

In particular, it is possible to co-extrude a
mass of processed substance which expands and a mass of
prpCessed substance which does not expand on leaving the

25 die, in order to prepare crunchy expanded snacks filled

- with a soft £filling, or to co-extrude two masses of
processed substance which expand on leaving the die, in
order to prepare crunchy snacks with two components of
different texture, taste and colour, for example. - '

30 The installation for carrying out the process
according to the present invention therefore comprises a
twin-screw extruder split into two distinct sections by
a dynamic-separation device, at least one die and at
least one cutting device. '

35 The dynamic-separation device may be produced in
the form of a blocking zone where the twin-screw unit is
of opposite hand, for example.

In this embodiment of the dynamic-separation
device, provision may be made for one outlet from the
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subst ances through a die after it has been subjected to an internediate
processi ng operation, the latter taki ng place between an outlet from
its section of the extruder and the die, such as prol onged cooking of a
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an appropriate duct to a distinct die, to a common die or
to distinct elements of one and the same die, for
10 example. '

Provision may be made for there to be a feed
device for each section, in the form of one or more feed
openings provided in a barrel of the twin-screw unit, -
starting from the upstream end of the extruder for the

15 first section, and starting from a transport zone follow-
ing the blocking zone of the twin-screw unit for the
second section, for example.

It is possible to envisage a screw geometry
which, for each section, is adapted to suit the substance

20 to be processed and to the product which is to be
obtained. In particular, successive and/or alternating
zones for transporting, compacting, compressing, kneading
or mixing, for example, may be envisaged. To define these
various zones, the pitch of the screws, the space left

25 empty for the substance to be processed, defined espec-
ially by the respective diameters of the shafts and of
the flights, may be altered, or bilobes of varying shapes
may be inserted, for example. It is also possible to act
on a subdivision of the barrel of the extruder into

30 several indepehdent compartments, the temperature of
which may be adjusted individually by circulating a
cooling or heating fluid, for example.

Finally, the mechanical energy needed to process
the first and second food substances in the two sections

35 of the extruder and pass them through the die or dies may
be supplied by a single means of driving the screws of
the twin-screw unit, such as an electric motor for
example.

" To pass a food substance through a die, this
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t- giguremat déagrammatically represents one embodlment of
the installation intended to process in different ways a
first and a second food substance which are different in
order to prepare two different products,

- Figure 3 diagrammatically represents one embodiment of
the installation intended to process in different ways a
first and a second food substance which are different in
order to prepare a co-extruded composite product,

- Figure 4 diagrammatically represents one embodiment of
the geometry of the screws of the installation represen-
ted in Figure 1,

-~ Figure 5 diagrammatically represents one embodiment of

the geometry 6f the screws of the installations repre-
sented in Figureé 2 and 3, and '

+ Figure 6 represents in greater detail the embodiment of
the-dynamic-separation device for the screws represented
in Figures 4 and 5.

In the embodiment represented in Figure 1, the
present - installation comprises a twin-screw extruder
split into two distinct sections 1 and 2 by a dynamic-
separation device 3, at least one die 4 and 5 and at
least one cutting device, not represented.

The twin-screw unit is driven by a motor 6 and is
contained in a double-walled barrel subdivided into seven
compartments i-vii, in each of which a cooling or heating
fluid can be circulated.

In this installation, a first substance A is
introduced into the first section 1 through a feed device
comprising a feed opening 7 provided in the first com-

‘partment i of the barrel. The mass of substance A pro-



-4- first section of the extruder to straddl e a conpression zone
and t he bl ocking zone of the twi n-screw unit, for exanpl e.

Provi sion may be made for an outlet fromthe 5 second section to be along
the axis of or to the side of the downstreamend of the extruder, for
exanpl e. The outl et from each section nmay be connected by

an appropriate GBQE eloigd QhétffEQt(Bébtﬁdhﬁi QQEWBQ ghe Q&trudertéhfgééhnCt
el ements of one an he sane die for 10 exa rOV|S|on
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tw n-screw unit d % Eg ron1ahe upstream end of the extruder for
the 15 first §89?F8ﬁe a S 82fg% rom a transport zone fol | ow i ng
the bl ocking zone of tha secondcsebstantefArsimilar to seienfissrtoms,is or
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respective didnet Oﬁot%%o%g d ai%%gokhe axis of its downstream end
and connected to the die 5, which is similar to the die
4. _
In the embodiment represented in Figure 2, the
15 present installation has differences regarding the
geometry of the screws as compared with the embodiment
represented in Figure 1.
In this installation, a first substance A is
processed in the first section 1 and a second substance
.20 B different from the first, is processed in a different
way in the second section 2, the two processed masses
being extruded by passing them through respective dies 4
and 5 in order to prepare different products.
- In the embodiment represented in Figure 3, the
25 present installation has differences as regards the dies
4 and 5 as compared with the embodiment represented in
Figure 2, the dies this time forming distinct elements of
a common co-extrusion die.
In this installation, a first substance A is
30 processed in the first portion 1, a second substance B,
which is different from the first, is processed in a
‘different way in the second section 2, and the two
processed masses are then co-extruded. |
In the embodiment represented in Figure 4, the
35 geometry of the screws is very similar on both sections
1 and 2 of the extruder. |
In section 1, the screws have, in succession, a
transport zone 11 (200/100), a compacting 2zone 12
(100/50), a compression zone 13 (100/33), an intermediate



the flights, may be altered, or bilobes of varying shapes may be
ipserted, for exanple. 1t is also possible to act on a subdi vi sion of
the barrel of the extruder into 30 several independent conpartnments,

the tenperature of whi ch may be adjusL;d individually by circulating a
cooling or heating fluid, for exanple. Finally, the mechanical"

ener gy needed {9 QARSI sonel 15 (160TcE(7 SN o UISATReR: b e

two sections 35 € extrude pas’s t I e or |es may
be supplied by & §Qﬁﬂ23knxawkneadlnglﬁgnehéﬁuﬁkﬂﬁf133): atﬁempmpﬁssgnew
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bresent i nven-  CBRERGHIRG o a9 belf hot SPASG] ow B ¢ SAHEEAIe TRHT hell
appended dr awi nd200/a0i0dh: a compréssior ZodeadBanfid/33)l,y a eprasspostone
enbod{nent of zone 14 (100/66), a compression zone 15  (100/35 +
200/28), a kneading zone 16 (100/-33) and a compression
10 zone 17 (100/-35). |

The figures given in brackets give the length of
the zone and the pitch in mm, for screws 88 mm in
diameter and a distance of 72 mm between axes, ‘the
installation in this case comprising a CLEXTRAL BC-72

15 twin-screw extruder.

The geometry represented is not limited to these
dimensions which are given by way of example. It may be
transposed onto other models of extruder, especially the
models BC-45 (screws 55 mm in diameter, with a distance

20 of 45 mm between axes) or BC-72 (screws 115 mm in dia-
meter, with a distance of 92 mm between axes) in the same
series, for example.

The screw flights are preferably double, except

. for  the reverse flight in the blocking zone which is
25 preferably single. .

In contrast to the opposite-handed flight in the
kneading zone 16 which on its periphery has cutouts for
the passage of the processed mass, the opposite-haﬁded
flight in the blocking zone 3 has none in order that it

30 can be as effective as possible in fulfilling its role as
a dynamic-geparation device.

The outlet 8 from the first section 1 of the
extruder has an axial oblong shape, in this case the
shape of a figure eight, covering the entire length of

35 the expulsion zone 18, straddling the compression zone 17
and the blocking zone 3.

In the embodiment represented in Figure 5, the
geometry of the screws in the second section 2 of the
extruder is similar to that represented in Figure 4. By'



the installation intended to process in sinmlar ways a first and a

second food substance which are simlar, 10 - Figure 2 diagrammtically -
represents one enbodi nent of the installation intended to process in
di fsferent ways a first and a second fogd_substance which are different
in order to prepare two different products, - Figure 3
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t he enbodi nent dynam c-separa or the screws

repr esent ed in Fi gtﬁ@rﬁ #&nepws in greater dﬁtﬂab Bavothgeputlet
represented in iy gf‘f&nlthéh%lrst SEASRIH 1 ngkalthRl | SR ARIPF | 88%efs the
t W n-screw extruder, split |ntotwo di_stii nct sections

dynamic- 30 sE&Rride eRERAR cef 3thg; eppydsion. zpne @%mdsgrﬁ‘ﬂ%l%ﬁg the
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.to 0.1 - 0.3 times the diameter of the screw, for
15 example, so that the substance taken up by the first
flight or flights of the opposite—handed screw can be
discharged and expelled effectively.
It is also important, to ensure good dynamic
separation, for the blocking zone to be long enough,
20 namely for it to have a length at least equal to the
diameter of the screws, for an opposite-handed screw
flight of between approximately 1/5 and 1/3 of this
diameter, for example.
- The examples below are given by way of an illus-
25 tration of the process according to the present invention
and of the products which can be obtained thereby. The
percentages and parté here are given by weight.
In these examples, the oil may be chosen, if need
be, as a function of the physical purpose it has in the
30 processed and extruded mass, and as a function of its
taste, neutral or otherwise. It may be chosen from palm
kernel oil, groundnut oil or corn oil, for example.
In these examples too, the mixture of flours, the
oil and the water are introduced, as appropriate,
35 individually into the feed opening of the extruder
section in question. '

Example 1
Use is made of an installation like the one



copprising a feed opening 7 provided in the first com partment i of
the barrel. The mass of substance A pro- . '

- 6- cessed in the first section 1 | eaves the extruder through an
outlet 8 provided in the conpartnment iv of_ %pq barr el at the location
of the dynam c-separation device 3 and connected to the die 4. 5

of the dynani ¢ on device 3 an | _ :
Cecond secti on 2- PRf Scheedy 4z Fidude o AN A0 re SeTEREIGRCOLAE Mise

provi ded i n the mafehin thecdppm ofePierced fHatss mach BWHRT darfiinhe
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along the axis of its dohR&fr dBAFaA4ation I§4UsshndQ EFRRTHEORE S ch
is simlar-t® thgafleebreakfédst cereal produdt twEtkRrmohdi Merjredemerdedl in
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Figure 1. | Tabheslahsgateat the, iaghedienssbofamcaiktiuvxre of
flours, their proportions in a typical mixture and the
possible range of their proportions.

10 Table 1b) giveé the quantities of the ingredients
introduced into each section of the installation per
hour, the water content of the substance. or of the
processed mass and the operating conditions.

Table la): Mixture of flours

15 Ingredient Typical mixture | Possible range
(%) (%)

Cornflour 20 0-80
Wheat flour : 64 0-80
Oatmeal 10 0-80
Sugar 4.9 2-12

20 Salt : 1 0-3
Vitamins and 0.1 0.1-0.2
trace elements -
Tc;tal 100 100




processed in the first section 1 and a second substance 20 B different

fromthe first, is processed in a different way in the second section
2, the two processed masses bei ng extruded by passing themthrough
respective dies 4 and 5 in order to_pygpare different products.

In the enbodi nent represented in Figure 3, the 25 present installation has
di fferences as i-gggédgbl; heogbggtj_ng cBnaftdibnas conpared with the

enbodi ment represented in Figure 2, the dies this tinme formng

di stinct el enenfS of a comobn Cco- ext —ITn This

instal | ation, al33%2%etehhstance A s 30 | hBopsible Fanged 1,
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Figure 4, tbe Fwatgeonetry of the screws

1 and 2 of the [Extruder. I'n SEcCtLon L, The [BCrews have, 1n
successi on, a a%%ﬁgp‘: %A:hﬁ1 mﬁ§ﬁn/ 1ﬂn;t’ rq'ﬁrr_?:\r\ i ng 7]745321’)
(100/50), a Conmdt&%haﬁaloﬂ_@eél@of(iﬁe/33), apmirjtessedi ate 250-450

screws

Temperature of the mass in °C 162 150-170
- 10 the extruder

Pressure of the product in bar 132 80-150

the extruder

Current A 294 200-400

Residence time in each sec- s 30 20-45

15 tion
Density of the extruded g/l 115 50-160
product

Breakfast cereals in the shape of small balls 8
to 12 mm in diameter are thus obtained.

20 Example 2
Use is made of an installation like the one
represented in Figures 2 and 5. The extrusion dies are
produced in the form of plates each pierced with 6
cylindrical extrusion ducts 3.5 mm in diameter.

25 This installation is used to prepare two differ-
ent breakfast cereal products with the ingredients and
under the conditions given in Tables 2a and 2b below.

Table 2a) gives the ingredients of mixtures of
flours, their proportions in two typical mixtures, A and

30 B, and the possible range of their proportions. |

Table 2b) gives the quantities of ingredients
introduced into each section of the installation per
hour, the water content of the substances or of the
processed masses and the operating conditions. |

35 To process the mass A, the injection of steam
into the first section in the region of the intermediate

transport zone 14 is provided.



transport zone 14 (100/66), a conpression zone 15 (100/35 + 200/ 28), a
kneadi ng zone 16 (100/-33), a conpression zone 17 (100/35), an
expul sion zone 18 (three-off 12.5 bi | obes), and a bl ocki ng zone 3
(1e0/-25). 5 In section 2, the sgrews have, in succession, a
conpacting zone 12 (50/50), a transpor zone 11 (200/100), a
conpressi on zoRgphd Q;QO/ﬁﬁmﬁst %ngpgﬁ{., zone 14 (100/66), a
conpression zone 15 (100/ 3" —a kneading zone 16 (100/:33)
and a CO”DFESS'QBgigdléﬂﬁe 17 (ﬂﬁ!%tﬁ¥€)A Mixture B| ﬁaﬂﬁéfiﬁmbﬂ?eghYQD in
brackets give fthe | ength of thig)zong ands)he pimdék.im Mm T@ screws
88 mmin _dianeter and a diptance of |72 nm betmeen(¥dxes | the(%)
|e)r(1£s'; 3I_dle?t ion i c%@hfl&fﬁ? conpr Si nglaug EXT%L BG 7?851:@8_ EMMAn: RCEEW
. LA 2 gCUTIC Ty T UlJI \UXs A2 R pun g | ) O LLAYAY LI L LY U LU L TTCOU
di mensi ons whi ¢Wheat flawen by why of- exanpl e64t npy be tr ar8Posef
onto ot her de¢ [ £Xtruder, pspeci aI Iy th nodel s BJ-45,(sgrews 55
nmin di ang er,—b-éfa. g H-st-ahreel-20—ot—ats ....ﬁbmv A—ees—qrt B& ag—( Cr ews
115 mmin dia- |Suganeter, with B di&ttance of492 beowkzn dxesP-id the
same seri es r exarrpl e. The, scrgw flj ghts |are preferpbly
doubl e, except Saig of—the—t-ev "3@2%.‘:9 e 2 i s 25
preferably si ngVétamms and | nocantrast 001t hg dppedi.Re|{hahded .21 i ght
in the kneatkage zedsmengswhich on jtslperipheryv has cutodts for t he
passage ofy 4 he Qéggfssed mass, [ he J’('@,Q,posi t e- hgyded 10l i gt i n doghe
bl ocki ng zone fras—ome-—Tmorder—ttrat=Tt ; -
Table 2b): Operating conditions
Parameter Units | value | Possible range
Mixture of flours A kg/h 200 150-300
Steam kg/h 15 0-25
i5 Water kg/h 35 0-60
Water content A ¥ 28.8 24-36
Mixture of flours B kg/h 180 150-300
0il ' kg/h 13 0-25
Water kg/h 14 0-25
20 |wWater content B % 16.3 14-23
Rotational speed of screws rpm 250 200-450
Temperature mass A °oC 125 100-140
Pressure mass A bar 26 20-100
Temperature mass B oC 170 140-180
25 Pressure mass B bar .132 80-150
Current A 184 150-400
Residence time s 30 - 20-45
Density (B) g/l 103 60-160
Two different breakfast cereal products in the
30 form of expanded small balls 8-12 mm in diameter are thus
cbtained.
Example 3

represented in Figures 3 and 5.

Use is made of an installation like the one

The co-extrusion die



30. can be as effective as possible in fulfilling its role as a

dyhami c- separ ati on devi ce. The outlet 8 fromthe first section
1 of the extruder has an axial oblong shape, in this case the shape
of ra figure eight, covering the entire |engih of 35 the expul sion zone 18,
straddling the conpression zone.17 and the bl ocki ng zone 3.

I'n the enbodi neninéPRICSENtwWS | Sets gL S tcktﬁnbmatgﬁﬁiretdﬁ/ Qin t ENAETEMS
in the second sectéon 2 of the Aext{__ﬂd .. S shnldgr t tha% represen ed
in Figure 4. By rusion opening A wi an .inside iamekfer T ¢ £,

the geonetry of ame cat=dde | diahetérr of s@lt imm surrobndiihigera faiomular as

regards the conp éf?ﬁgfoﬁo%ge&&oqf% 6( 011_3, égéé%; + 100/ 28 i nstead of

100/ 35 + 200/ 28) ers rom he geonetry of Figure 4 as
regards the S5 zone 16 vi$ Haratallatinni g zusedf okaed®BEPaR bhid oINS

15 mm t hi ck, "“ﬁfﬁ%ﬁ&gdacg ?égiﬁg %%&%al product w1tf'ﬁﬂéeﬂ§§¥3&¥é

greater detail hom/the out %} fromthe firs ﬁ&lon 5
extruder covers 3P undergi; ere°P’éﬂth°B? ﬂi‘é’e&p’cﬂsFa fﬁnéai)S ag rz?dﬁl i ng
the 10 conpressh@lowone 17 and the bl ocking zone 3. In particu-

Table 3a) _giveé the ingredients of mixtures of
10 flours, their proportions in two typical mixtures A and
B, and the possible ranges of their proportions.

B Table 3b) gives the quantities of ingredients
introduced into each section of the installation per.
hour, the water content of the substances or of the

15 processed masses and the operating conditions.

Table 3a): Mixture of flours

Ingredient Mixture A|Mixture B Range Range mix.
(%) (%) mix. A B
(%) (%)

Cornflour 64 20 0-80 0-80
Wheat flour 20 64 0-80 0-80

20 Oatmeal 10 10 0-80 0-80
Sugar 4.9 4.9 0-12 0-12
Salt 1 1 0-3 0-3
Vitamins and 0.1 0.1 .0.1-0.2 0.1-0.2
trace elements )

25  |[Total 100 100 100 100



| ar- it has been observed that it is essential for this -opening to
overlap the bl ocking zone 3, by a fraction of ‘the length of the
openi ng whi ch corresponds approxi mately to 0.1 - 0.3 tines the

di gneter of the screw, for 15 exanple, sojhat the substance taken up by
the first flight or flights of the opposite-handed screw can be

di scharged and emapgll 88) efdpsriat iy conditions It is also inportant, to
ensure good dynam c- separation, for the bIocking zone to be Iong

enough, 20 ‘namg ¥ for |t to have a lengt t, [easJ QI to .
di anmeter of the en
approximately 1 ﬁlﬁf&kéjdf @&flolhs sA di afrekgyn 1(N12mxarple 120-240 - l
The exanpl es befQw are grven by way of an|i[Tgs-125__tratiron of the prgcess
according to the9£iesémm—44uquu44uh————4ym p?*dn**c—whlqlg

obt ai ned t har ebywaddwe per cent ages and{prgys ermar gi vembgo wei ght .

I n these exanpl £S,_the oIl _nay be chosen, |IT neeg BE, as A Tunctron of
the phys| Ca| rrBu W\é&g qorVFEP il hn 20, nr mné%end aaa;%y rllr‘lﬂr‘llﬁ'[‘lf‘gt an as
a function of i mlxturda;‘fteloﬁfsltﬂ al or 01 hrgyhsg. 230 npy bezmdumn frgm
palm - kernel {Oor], groundnut orl or corfi oIl .~ {Or exafple. In
t hese exanpl es ¢ *i the~n¢¥L+W4L4#—J44uﬁ4;-Jﬁﬁgl- ' - e

i ntroduced, as mMXéxN|aIe 35 i ndividua | xg/hnfo 16 he| feediopani ng |of

the extruder sectron 1 n guestron. Exapple I USe|i s
made of anggnstgﬁiiﬁﬁ4ﬁﬁaﬁﬁﬁﬁ-§he—ene - 2 16.3 14-23

Rotational speed of screws rpm 340 200-450
Temperature mass °C 154 140-180
Pressure mass bar 81 80-150
Current A 197 150-300
15 Residence time s 30 25-45

Density g/l 104 ' 60-160

Co-extruded breakfast cereals with a shape
similar to the planet Saturn surrounded by its ring are
thus obtained, the contrast between the sphere and the

20 ring being enhanced by a difference in shade and texture,
the diameter of the spherical centre being 12-16 mm, the
inner edge of the ring being attached to an equator of
the.sphere, and the outside diameter of the ring being
18-24 mm. |



-9- represented in Figures 1 and 4. The extrusion dies are made

in the formof pierced plates each having 6 cylin- . drical extrusion
ducts 3.5 mmin dianeter. This installation is used to prepare
one single 5 sanme breakfast cereal productwith the ingredients and

under the conditions given in Tables |a)- ané | b) bel ow. Tabl e
| a) gives the | RgrELNts of a mxture of rours their proportions I n
a typical mxture and the possi bl e range thg Ego ortions.

Tabl e 1b) gi'ves e cumuﬁFQ9%§§(ﬁ°¥rﬁF?Pﬁﬁ e%t§°° Stutht dG&@Hu?ﬁPB'each

section of the llristahhahlw Frst fobdursubdtaned ertoCObé eirotfedded is

subst ance- or of, _the cess nd t he. qperati conditions.
Table 1a. M xt GAFGRYGes ReRe P PRCSadl fon Ut WU B it rplee,
Possi bl e rasge a second food substance to be)j processed is {afroduced
Cor nf | our into a &8cond section of9"ft twin-screw extruder, this

section being separated dynamically from the first, these
substances are each processed independently in their own
section of the extruder, the two masses obtained are
10 extruded, passing them through at least one die, and the
extruded product or products is or are cut.
2. Process according to Claim 1, in which a first
substance and/or a second substance which has a water .
~content of 14 to 22% is processed to obtain an expanded
15 product.
3. Process according to Claim 2, in which such a cut
expanded product is dehydrated down to a water content of
‘less than 5%.
4. Process according to Claim 1, in which a first
20 and/or a second substance having a water content of 24-
36% is or are processed to obtain a little- or non-
expanded product.
5. Process according to Claim 4, in which the cut
little-or non-expanded product is converted into flakes
25 Dby rolling and toasting. '
6. Process according to Claim 1, in which the first
substance and the second substance are similar and are
each processed in their own section in similar ways.
7. ' Process according to Claim 1, in which the first
30 substance and the second substance are different and are
each processed in their own section in different ways.
8. Process according to Claim 3, in which the two
masses of processed substance are passed through two
similar dies or through simiiar orifices of a common die.
35 9. Process according to Claim 4, in which each of
the two masses of processed substances is passed through
different orifices of a common die.
10. Process according to Claim 4, in which the two-
masses of processed substances are co-extruded.

* [+ L M S *



Wheat. f | our
10°

Sal t
0.Xx0.2
100
condi ti ons

M xt ure of flours

kg/h 10
10- 30

64 _ 0- 80 Cat neal

"0- 80 Sugar 4.9 - 2-12 20
1 0-3 Vitam ns and
trace el enents Total _ 15 - 100 :
- 10 - Table I b): Operating

11 .Par anEEertallatlon for carr&'ﬁlhgsouﬁ/aih@ pridREd R corage

ga 350 Paln1kernel oi
t

ing gtooClaim épmprlslng a twin-screw RYFRU der,split

V\atnﬁftditrﬁcﬁmstfuidte seetions by dyh@mic-separatéidn device,

Temper ature of Tho RASE (9pd PekFRPiSn die &AW 1gas, WS Hprring

ext ruder 5
t he extruder

10

derwiszan e of the product in - bar 132 80- 150

12. Installation according to Claim 8, in which the
dynamic-separation device comprises a blocking zone where
the twin-screw unit is of opposite hand.

13. ~ Installation according to Claim 8, in which an
outlet from the first section of the extruder straddles
a compression zone and the blocking zone of the twin-

screw unit.

-
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Cur-r ent A 294 200- 400 Resi dence tine in

each sec- S 30 20-45 15 tion Density of the extruded

o/ | 115 50- 160 pr oduct Breakfast cereals in the
shape of small balls 8 to 12 mmin diameter are thus obtained. 20
Exanpl e 2 Use is nmade of an imstallation |like the one
represented in Figures 2 and 5. The extrusion dies are produced in the
f orm of platesgﬁﬁﬁgéyénced with 6 cylindrical extrusion ducts 3.5 nm
in dianeter

This pnstallation is used tOéafre are tvvo di ffer.-

ent breakfast cereal priRREE wFPh PREPRRINEJAentLIF M Yuf¥Erugpen, in
condi ti ons gi verhigh ‘Iaibfas'szaf@nd Zubisslamge to be procesFed| ds2antyiodhced

t he ingredi ent sirffo M Xivas sdction Jf @thﬁnld%ﬂenpréi&&ﬁ.idéms a! dddhd food

typical m Xturggpeh Ak BQ:? ?e oEQSSBBSSiQ' ?]%S ¥ | ngr 2 odt erﬁecond
waedng

proportions. the g

i ntroduced i nt &P eQb of F nl ﬁ§F§Y’I aﬁ‘%ﬁu‘ﬁ)ﬂ thig o geckign
content of the sapestaheskesdymanicakky fromptdessSiestiasskssandubstanpesataney

condi tions. 35each procedSedl GGRfeperd RIS fn tt'h‘él'rnl 8¢h| ecioH €8 the
Into the first Créld%’l- | L Gl Wby tﬂ?:%m’étde idituded, TALRY them

zone 14 is prov
through at 1least one die, and the extruded product or

products is or are cut.

Fig. 4

This Sheet Has Been Replaced
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Table 2a): Mxtures of flours I ngr edi ent M xture A Mxture B

Range Range m x. (% (% mx. A

B . Cor nf | our 91 20 85- 98 0- 80

Weat fl our - 64 - 0-80 5  Qatneal

- 10 - 0- 80 Sugar 6.9 4.9
0-12 0-12 Sal t 2 1 0-3

0-3 Vitam ns and 0.1 ' 0.1 0.1-0.2 0.1-0.2

trace elenents 10 Tot al 100 100 100

100 Tabl e 2b): Operating congjtions Par Anet er

Units Value Possible range xture of flours]A kg/ h 200
150- 300 St eam 6 kg/ h l'l 0-25 15

—

i) il vl vl i

FIG. kT s—7

Wat er kg/ h 8 0{60 § Wat er. cont ent
A 28.8 / 36 flours BY
kg/h 180 150- 3 ‘k,(
Vil
M0

l -
il Ill. I.V Vi Vi Vlllli.m

A B
| 2 z.

S = g N i = B

il i iiijliv%: i viﬁ%ﬁ

FIG.3 ;

This Sheet Has Been Reraced
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al- : kg/h —13 - 0-25 Wat er

kg/h 14 0-25 20 Vit er THO e ias Been Replaced 16. 3
14- 23 Rot ati onal speed of scre 200- 450
Tenperature nmass A [err] \énml mmzmnl ‘m 100- 140 Pressure
mass A bar Tenperature nmass B
[err]C 170 140- 180 25 Pressure nass B bar
132 80- 150 rrent A 184

150- 400 Resi dence |t i} me S 30 [_] 20- 45
Density (B) /1 ~g03 60- 16¢ WLF?NJ
di fferent breakfast |CBr -prpdycts in the 30  form|of nde

balls 8-12 mmin di t re{tfus obt ai ned. np

Use is made of an in i.op ;k he one rep ol

£~

3 .
i p ¢g$£2s 3
o

and 5. The co-exfros]

:

1

R
111312

AT
l-——;—q

\

g .
']
i17i1si-——]5————iu.i13i-——ﬁ—-412i3i18i17i1ﬁhT—41L113112

e ¥ ¥
AR AR X

1
iii

1
Z
i

)
.

flit

[ B3 : ;
E [4
o 1 [ = oy :
T > r\-
> TS
Z =|
L1 1 5
[
. O o

rn

i17i15i<—15———iu.l13i-—17—>i12i 3i18i17l 16

I

2
-
vi

A
||

s 'm e e n e e e A .-
) ot

vii




includes two sets of a conbination of an annular extrusion

opening A with an inside dianmeter of 8 mm and an outside dianeter of
12 mm surroundi ng a circular extrusion opening B 6 mqmmin dianmeter. 5
This installation is used to prepare a co- extruded conposite
cereal product with the ingredients and under the conditions given in
Tabl es 3a) and 3b) bel ow. Tabl e 3a) gives the ingredients
of m xtures of 10 flours, their proportions in two typical m xtures A and
B, and the possible ranges of their proportions. Tabl e 3b) gives the
guantities of ingredients i ntroduced into each section of the
installation per. hour, the water content of the substances or of the
15 processed masses and the operating conditions. Tabl e 3a):

M xture of flours | ngr edi ent M xture A Mxture B Range Range
m Xx. (% (% mx. A B '
(9 (% Cor nf | our 64 20 0- 80 0-80 Wheat
fl our 20 64 0- 80 0-80 20 Cat neal 10

10 0- 80 0- 80 Sygar 3 4.19 4.9 0-12
0-12 Sal t 1 48 d217 ol Vi t ami ns
and 0.1 0.1 0.1-0.2 0. 1-0. race el enents
' ) }
[ ]

<l

FIG. 6

I
ect Has Been Replaced

", n



25 . Total 100 100 100 100

- 13- Tabl e 3b): Operating conditions Par anet er ,

Units Value Possible range M xture of flours A kg/ h 120
120= 240 al - g/ k 11 10-20 5

};//\ft er22. 5 Process for ﬁ&@k%/ehgarat_:@l% @E a Eo&%&g%?fabx e%&%rﬁl%gﬁnt ent A
230 200- dpgtract (| kg/ h 8 .

8- 16 Wat er Process for prepagiily a foodstuff HW- éﬁtﬂ:ﬂsloﬁ\at dn

content B which a first fod8 3ubstancé?tdd be profPisddong! 1%@%@&@5

ig;em- r.pm146._r%g>8a first%?s%éd.lp of.a Lwn%-scrlé@ee%xgg,pr. a gpcond BN
80- 150 Csubsfance to be processed aAls intgoduced dgEc30@ 1§5econd

Residence tinmegection of the stwin-sdfew extrudedS this [Riln being
g/l 104 sepa?att0 dynamically f£ré@- BKE' Y453t Pradd@SLubsEARAS are
with a shape . . . .

" each processed independently in their own section of the
extruder, the two masses obtained are extruded, passing them
through at least one die, and the extruded product or
products is or are cut. '
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sintlar to the planet Saturn surrounded by its ring are t hus obt ai ned,
t he:contrast between the sphere and:the 20 ring being enhanced by a

di fference in shade and texture, t he di aneter of the spherical centre
bei hg 12-16 mm the inner edge of the ring being attached to an
equat or of the sphere, and the outside dianeter of the ring being

18- 24 mm _ ' -14- Cl ai s 1.
Process for preparing a foodstuff by extrusion, in which a first food
substance to be processed is introduced into a first section of a

tw n-screw extruder, 5 a second Aood subst ance tq be processed is

i nt roduced into a second sectyon of the twi n-screw extruder, this
mcallly fromthe firdi,| these subst ances
ntly ip their own ecti%n of the_ extruder

section being separated dyn
are each processed i ndependé

the two nmasses obtained are/10 e ded, ng rough at9least one
die, and the ext r udge=pfradudt} or] prdductijs} 1 s cut . 2.
Process according to C -# oI, i NG d/or a
second substance which s 1 iy v W{ 10

—
il il vl vl il vnkm

2 L

il il ld o] v viﬂ“f‘m

FIG. 3 !
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c~oh-t_ent of 14 to 22%is processed to obtain an expanded 15 product.

3. - Process according to Claim2, in which such a cut expanded
product is dehydrated down to a water content of | ess than 5% 4,
Protess according to Claim1, ‘i n.which azf irst 20 and/or a “second
subst ance having a wat er content of 24-—=-" 36%is or are processed to
obtain a little- or non- expanded product. 5 . Process
according to daim4, in.lvvhi ch the cut little-or n expanded product
is converted into flakds {25 by rolling and toasting. 6. Process
according to C ai md~Hn kwki-gh th i 1 St subst a e se
substance are sim lja+~ are. ach processed in th aug. sects
simlar ways. Plodesgmgccording to d ai [ ht@flrst
30 substance and t ond gub 1Ice are differe re
processed in theL settign i fferent ways- gi-a
according to Caim3y| £nphi ghithe Two nmasses ofl|p sse'd u nce
are passed through t -—gi+H | ar dies or through s ~oniti ces of a
common die. 35 9. r ode according to Caim4, i ghfdach of
the two nmasses of pgoc d__§y tances i s passed thrpug .gduferent
orifices of a commop d 0. Process accorgdin aen 4, ih
whi ch the two s of |pfocessed substances arp c t r Jdéd.
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11. = Installation for carrying out the process accord- ing to daim
1, ronprising a tw n-screw extruder split into two distinct sections
by dynam ¢c-separation device, at | east one extrusion die and at | east
one“cutting 5 device. 12. | nstaald ation according to aim8, in
whi ch the dynam c-separati on devi ce—conpri ses a bl ocki ng zone where
the twin-screw unit is of opposite hand. 13. Installation
according to Caim8, in which an 10 outlet fromthe first section of the
extruder straddl es a conpression zone and the bl ocking zone of the

tw n- screw unit. '
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