|5r=:*c')cess for .the preparation of a foodstuff by extrusion 4q022f1e
subj ect of the present ‘invention is a  process for the preparation of a 90“"
fxpodstuff by extrusion 5 and an installatjon for carrying out the procesg.
EP0262300 descri bes a  process and”™ Lan installation for producing

a mass of chocAraeEessfianh the iprAparatien ph arfeedatufiidey extrusionro

zones in  which the successive steps of sterilising and 10

deodori sing pi eces of raw beans, usi ng pressurised st.eam r.,0asting the
pi 6ces of beans havi ng TReiuEHPIGREm OF { FHE pRERSet, AOVARHON 45 a

connected in parddeds vidh the (peeparasishi ob ar Eosdpaudfebybyexarudiment

of screw i t.h fli.ght _aof posit e hand, addi ng and mXi 15 powder ed
sugar to theéNI r C%g‘f&? t%&/ﬁﬁ“a’%’uﬁ ncgaxé%:&g O&Di}‘-[q?eerer#%%g and
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use ‘of a twin-screw extrude 20 particular well-suited to
t he preparatiod®folspkee use of an extruder split into zones in

which the successive steps of sterilising and
10 deodorising pieces of raw beans using pressurised
steam, roasting the pieces of beans having reduced them
to a powder in a hammer mill connected in parallel with .
two 2zones which are separated by an element of screw
with a £flight of o?posite hand, adding ‘and mixing
15 powdered sugar to the roasted bean powder, adding cocoa
butter, mixing and extrusion are carried out.
The object ‘of the present invention is to
propose a process and an installation envisaging an
effective use of ~a twin-screw extruder which is

20 particularly well-suited to the preparation of cooked- ;
extruded foodstuffs with a good cooked flavour. B 4
To this end, in the process according to the B
present inverition, a food sﬁbstance is introduced into,
mixed and cooked in a first sectioﬁ of a twin-screw
25 "extruder, the cooking of the mass obtained in a G.ééker
connected up in parallei'w'j'.'th' the first section and a
second section of the ‘extruder dynamically separated
from the first is prolonged, é.nd the_ cooked mass is
reintroduced into the second section, the mass 1is
30 extruded by passing it 'thrOugh a die and the extruded
product is cut.
Likewise, the installation accoi‘ding to the.
present invention comprises a twin-screw extruder split
into two distinct sections by a dynamic-separation
35 device, a cooker connected in parallel with the first
section and the second section, a die and.'a cutting
device. '
Such a process and such a piece of equipment
effectively allow efficient use of a twin-screw



éxtrud_ed foodstuffs with a good cooked flavour. To this end, in
the process according to the present invention, a food substance is
i*nt roduced i nt o, m xed and cooked in ac?iISt secti-on of a twi n-screw 25

extruder, the cooki of .t.he mass obtaln ooke gQnnect ed in
parallel with Fﬁg Egﬁ on*and®a P %’e“c“@rﬁi"t’écf‘?éﬁ (ﬁ‘nt%ﬁ e&?rﬁggr
dynam cal | y sepaepardtionf rafim tbekédrektirndedol ondzkulfal whéhcmkgdodass
S reintrodgggﬁehnggabgﬁ second section, the mass is 30 extruded by

passing it thr ie and 't he extruded roduct is cut.
Li kewi se, the |nstalIaﬁnomhmﬁuﬁhﬁ¢gppbl©he theprexmuassionent fopd csMpri ses

a twn-screy extpydah éBbé%s allnEHet&Bmﬂbﬁhh%%t15%%BHBE§db¥o§etRer or

dynani c- separation 35 device, a cooker connected | n parall the first
sectioh and t hESBBEBREBL¥ecRFoRhe £afee tiMe L UiR| AYCCesgiQReeinto the

Such a processfapgtsgebtaoni 86€ethé efuirp@eR! and prbeekiedl ®ial keyeehbici ent
use of a twn- 3" feast in a part of this section.
In order to carry out the current process, it is
10 . 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 cereals, snacks, crumb coatings,
confectionery or products for domestic animals, -for
15 example.

. The components and their respective proportions
can be chosen, and these substances can then be.
processed in the extruder under conditions of pressure,
shear and temperature which are chosen to suit the

20 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.

It is also possible to keep back ingredients
which are sensitive to heat such as vitamins or

25 colourings which form part of the composition of the
product and not introduce them into the cooked mass
until the second section, for example.

It is possible to process in the first section -
of the extruder a substance which has a water content of

30 18 - 25%, to maintain this water content in the cooker
and to reduce it to 14 - 22% in the second section by
the release of steam in order to obtain an expanded
product, for example.

Such a cut expanded product may be dehydrated

35 down to a water content of léss-than 5%, for example.

It is possible to process in the first sectioq
of the extruder a substance which has a water content of
24 - 36%, and to maintain this water content in the



- 3- extruder which use is particularly well suited to the
preparation of cooked-extruded foodstuffs with a good cooked fl avour.
I'n this description, the expression "food gub- 5 stance" covers all the

conponents introdyced together or separately, ,at the sane tjinme.or in
successi on, i nFG#‘ﬁg a gf?-?st"-@eﬁ?"cﬂf’%fs?ﬁ‘él%gt Ad & P olRtadH & |
t oget her afliteds- o acpakkpanded prodattonfor example. In order to

carry out the current ogcess, 11 i,S Jossible tg sta ' d

subst ances from which 5% & cﬁgséilﬁlj,tg‘etpo %ﬁoﬁﬁ%e‘?x% nééfi\rl\%%lggkggt it-2d
wi dest possi bl be comveptedf intoodltakeds byuciolling mrdktesstiog; edos;
children's g cgg&g,{pg,e snacks, crunb . coatings, confectionery or

products for donestic animals, for 15 exanpl e. . The conponents
and their respective pf&gorinsgallatign Ferchearhyingd AUtesbhgyPHAARES can

then be Pr 0GR ing ke thd Pid¥entNdefyertidd itherdFor¥ uprdses aShear
and tenperature which are chosen to suit the 20 charagteristicsg of _ the

product to bEVGFEEFRM eXtrikese R4 LREQ FWRCALSHIBLt: FEIECRS t¥ht ent
and degree af AyparticcBepireiticn t dekdceljt aianedodkeds idomrmicted in

o1 SoaeRaanhd S3ER Tk HISKeSetlson ol PRARSCEIE dan e hent
an extrusion die and a cutting device. ' )

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.

15 In this embodiment of the dynamic-separation
device, provision may be made for an outlet from the
first section of the extruder to straddle a compression
zone and the blocking zone of the twin-screw unit, for
.example.

20 Provision may be made for an outlet from the
second section to be along the axis of or to the side of
the downstream end of the extruder, for example.

. The outlet from the second section may lead
directly to the die or be connected thereto by an

25 appropriate duct, for example.

Provision may be made for there to be a feed
device for the first 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. An

30 opening for returning or inletting the cooked mass into
the second section may be provided in the barrel of the
twin-screw unit, near a transport 2zone following the
blocking zone of the twin-screw unit, for example.

It is possible to provide, near the inlet of the

35 second section, a device for exhausting or releasing

- steam in the form of a vacuum suction pipe connected to
a pump, an opening directiy to the atmosphere or a back-
pressure valve, for example. ' '



product and not introduce theminto the cooked mass until the second

section, for exanple. It is possible to process in the first
section of the extruder a substance mhigh-has a water content of 30 18 -
25% to maintain this water content. in the“cooker and to reduce it to 14

- 22%in the second seBDFPRKEr. R be| egeRestedt BRMifN RFrddrl &do Wikthai n
an expanded  tHeOdiGist fSHctPEHRRI the second s¥tich Gtila @pruad syeduct

may be dehydratgd 35 down, to a wate onte of less than 5% f xampl e.
e 2 possr bi o TastH oHEtRing, St Fhef Biomns, cooKar (18 EaFy giEie OF
subst ance whi citHeasfirsiat sectdoherindofone GdtleB6%E darhe tcoalkent tion tthe s

water conte i1} of the second section. : -3- cooker and
in the second séctionin order to obtarn a little- or non-expanded

product, for exanple. It is posgibhea tt envifsage of NPBATeW pIRRREYNbJuCct
may be conygitaf | néy f1QKES D¥e&PibhNY 280 LAEPEERT. thOr sudtexaHe e.
substance to be processed and the product which is to be
obtained. In particular, successive and/or alternating
10 zones for transporting, cbmpacting, compressing,
kneading or mixing, for example, may be envisaged. To
define these various zones, the pitch of the screws, the
space left empty for the substance to be processed,
. defined especially by the respective diameters of the
15 . shafts and of the flights, may be altered, or bilobes of
varying shapes may be insefted, for example. It is also
possible to alter a subdivision of the barrel of the
extruder in several independent compartments, the
temperature of which may be adjusted individually by
20 circulating a cooling or heating fluid, for example.

Finally, the mechanical energy needed to process
the food substance in the first section of the twin-
screw unit, to process the cooked mass in the second
section and to pass the mass through the die may be

.25 supplied by a single means of driving the screws of the
twin-screw unit, such as an electric motor for example.

. To pass the mass of cooked food substance
through a die, this motor may be assisted or the load on
it may be lightened using a positive-displacement pump

30 such as a gear pump connected upstream of the die, for
example.

The installation according to the present inven-
tion is described hereinbelow with reference to the
appended drawing in which: _

35 -~ Figure 1 diagrammatically represents one embodiment of
the installation intended for the preparation of an
expanded pfoduct, '



The installation for carrying out the process - accordi ng to the present

I nvention therefore conprises a tw n-screw extruder split into two :
di stinct sections by a dynam c-separ agign__devi ce, a cooker connected in
10 parallel with the first_section and the second section, n extruysion
die and a cuttind xBFee diagrammati YRERRSS SR ORS R be
produced in tHee Jematnfy @H|tdeKistgrews oividie iderdMiatison ekaonding

of opposite ha . nple. 15 In this enbodinment of the

dynami c-separa{]%orfrl%r"l_%\a‘/}'l'ce, provi sion may be nmade for an outlet fromthe

first section of Rigurextd liergrnaonmatriilky repogments ome embmeiment wfe

bl-ocki ng zong '1:'3:-3'5 idord he 1A L1 on
may be nmade fo?ghé%lt%l#et f(re{)%\%}%]e dex sv;e%:gﬁ"d secﬁ}%)%at o%eloarf gr?gc tr{1e a?f(i S
of or to the sit® F3fgure 2he downstream end of the extruder, for exanple.

The outlet from tiegnees0sd rapebisent@)in efeatedi A8ELLY the! RMBEE miindde
connect ed therg{éo b\é gn Zéy%agﬁrgpré_ate 1(_Eluct, %%rv,exarr_pclag ccrews
Provi si on may mad8ef or ECTERRT AR d&5 ceCFor HR fiSH
section, in thedpreverftethdnoFioures 3 haddaopeni ngs provided in a barrel
A 30 openith for ret aPhi HiE o PPRAPERRG “eRE BESEER absr LAPES 1oy e
second secti onprnesent pioeidddacionhecomprisesf ahetwin-screw extruder
split into two distinct sections 1 and 2 by a dynamic-
separation device 3, a cooker 4 connected in parallel
with the first section 1 and with the second section 2,
15 a die 5 and a cutting device, not represented.
The cooker may be produced in the form of a
double-walled holding tube or of a. double-walled
"horizontal cylindrical bath containing an Archimedean
screw driven by a motor, for example. _
20 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 substance A is
25 introduced into the first section 1 of the extruder
through a feed device comprising a feed opening 7
provided in the first compartment i of the barrel. The
mass of substance A processed in the first section 1
leaves the extruder through an outlet 8 'provided in the
30 compartment iv of the barrel at the 1location of the
dynamic~-separation device 3 and connected to an inlet 41
into the cooker 4.
The mass coocked in the cooker leaves this cooker
via an outlet 42 connected to an opening 9 for returning
35 or inleting the cooked mass into the second section 2 of
the extruder, this opening being provided in the fifth
compartment v of the barrel, downstream of the dynamic-
separation device 3.



twi n-screw unit, near a transport zone follow ng the bl ocki ng zone of
the twin-screw unit, for exanple. It is possible to provide,
near the inlet of the 35 second section, Q;device for exhausting- or

rel easi ng steamin orn1 f a vac um sucti e copnected to
punp, an opening direc SYC Qé%ﬁééf %re%gﬁrg SSFve
for exanpl e. content of the mass of cooked subsﬂance is reducddebgooker
may be connectgdayp Idk Par abLel ol ({hy  exblfbiES! SECUALANML] Mg sggONd
section via appropriat’e I Nki Ng-one 1 n et he oo

outl et of s:heprnssngsecvagnuanaugheooupipe 31 chengggedrtooatpum%
inlet of the sgggnge§§ggéﬂg It is possible to envisage a screw

d.
geonetry eacﬁ Section, .is adapted to suit .the subst ance
to be processed and t h&hgr SRR Qfi enbsEanseyprocessedi ABd.the F&FPREUI ar,

successi ve andgeetabhenaelaiesl@he @i@Suded mat ra?msa@ﬂeﬂglo pespaakang,
conpressi ng, lonc_r:}e%gxl nga:?:{s mo | r:}. -] fé)owz%t?r am exqg 9& eggﬂrfggggd t':l'g
the die 5 on exit from which it can expand.

10 In the embodiment represented in Figure 2, the
present installétion ‘'does not have a device for
exhausting or releasing steam. In addition, by
comparison with the embodiment represented in Figure 1,
it has differences as regards the geometry of the

15 screws. '

In this installation which is intended for the
preparation of a little- or non-expanded product, the
cooked mass from the cooker therefore has no steam
exhausted and/or is not partially dehydrated as it

20 enters the second section of the extruder.
| In the embodiment represented in Figure 3, the
geometry of the screws is sihilar over a large part of
the two sections 1 and 2 of the extruder, but has
significant differences near the respective outlets from

25 these sections.

' In section 1, the screws have, in succession, a
transport zone 11 (200/100), a compacting zone 12
(100/50), a compression zone 12 (100/33), an
intermediate transport zone 14 (100/66), a compression

30 zone 15 (100/35 + 200/28), a kneading zone 16 (100/-33),

a compression zone 17 (100/35), an expulsion zone 18
(three-off 12.5 bilobes), and a blocking zone 3 (100/-
25).

In section 2, the screws have, in successiqn, a

35 compacting zone 12 (50/50), a transport zone 11

.{200/100), a compression zone 13 (100/33), a transport

zone 14 (100/66), and a compression zone 15 (100/35 +
200/28 + 100/33 + 100/35).



define 't hese vari ous zones, the pitch of the screws, the space | eft
enpty for the substance to be processed, defined especially by the
respective dianeters of the 15 shafts and f the flights, nay be al tered,

or bilobes of varyhﬁgwigggﬁ§ ngﬁ be InngaG% for exaggpf thh %Iso
ble to alt &5F FENE AP

ES\S}ZL al ei ngegem%n?zggepa&drenhe piech J.rt emper afmnresdreﬂs casneym bédn

adj usted indi V'dq.léﬂet%ﬁbyaﬁtﬁ “alr gls?r.egc 3,£00)4 “%morbgﬁgégﬂg 4tk d. tfh%r

exanpl e. Ani cal ‘€her nee to process
t he food substaw@étalriattn@nfuxrsttbest igasef comprv.wlng a CBEXBRALNBC-7%20

process the gcoekgéd- mv\; gxgg.gdgg.cond section and to pass the mass
t hrough the die may be supplied by a single neans of driving the screws

of the t Wi n-screw G'ﬁet geomet rys TERTesente S ifogt Admisednice these
To pass the nagdimehsieglsedhliedd axeb Gidnie by wé}hr@ﬂgéxamﬁﬂ.ﬁ,. Thi mafoler nmay

posi 11 ve- di spl SEERERPESGNIRSS othen HedRls &t SHnFHimeseRr hakive Fhlor
the die, for modelanBlte45 (screws 55'&m&1msdahmatenn wmthrdlm;snammm
Dot il og 45 I S dEs6” Lhed) SE RO o didg oL 28 RO e
embodi nent of meterhe with akl stiishariae epfle@2f oam t hetpeeparardsin of &he
expanded produgkme series, for example.

' The screw flights are preferably double, except
for the opposite-handed flight in the blocking zone

15 which is preferably single.

In contrast to the 6pposite-handed flight in the
kneading zone 16 which on its periphery has cutouts for
the passage of the processed mass, the opposite-handed
flight in the blocking'zone 3 has none in oxder that it

20 can be as efficient as possible in fulfilling its role
as a dynamic-separation 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

25 ‘the expulsion zone 18, straddling the compression zone
17 and the blocking zone 3. '

The inlet opening 9 into the second section 2
also has an axial oblong shape, in this case also the
shape of a figure eight.

30 In the embodiment represented in Figure 4, the
geometry of the screws in the second section 2 of the
extruder is similar to that represented iﬁ Figure 3. By
contrast, the geometry- of the screws in the first
section 1 differs from this as regards the compression

35 zone 15 (100/35 + 50/35 + 100/28 instead of 100/35 +
200/28). It also differs from the geometry of Figure 3
as regards the zone 16 which here is a mixing zone
formed of 10 bilobes 15 mm thick, instead of a kneading
zone.



- ~Figure 3 diagrammatically represents one enbodi nent of t he geonetry
of the screws of the installation according to Figure 1, - Figure 4
di agrammatical ly represents one enbodi neptgot 5 the geonetry of the screws

areater dotail the embdd ST 5 Sbdpe’ tHe5fadrer debAia del RO o "
the screws 8 r Epoms thee £ iinstri gpeios andf4. the extruder| goviegs the = -
e ey e SRE AR R che Wilojdif 250 107 Al YR 5o
dynami c- samRresFirEane 17 anbdhe bledking 1zang B pathlRayticu- with
the first septilgy lj@nHa¥ bBehN@buReVRd QY Ok 2islesdeftead Fod &L i Ng
o ' """ doubl GRS Coh TP (o0 ISR ZoHeicub R bl fiaption of O
hori zont'al cyl vkt i cdleigtlh cosfai nthe anopesfimgedeathich  corresponds

approximately to 0.1 - 0.3 times the diameter of the

screw, for example, so that the substance taken up by

10 the first flight or f£lights of the opposite-handed screw

can be discharged and expelled effectively.

It is also important, to ensure good dynamic
separation, for the blocking 2zone to be long enough,
namely for it to have a length at least equal to the

15 diameter of the screws, for an opposite-handed screw
flight of between approxifnately 1/5 and 1/3 of this
diameter, for example.

The examples below are given by way of an illus-
tration of the process according to the present

20 invention and of the products which can be obtained
thereby. The percentages and parts therein 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

25 the 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 o0il and the water are introduced, as appropriate,

30 individually into the feed opening of the extruder.

Example 1

Use is made of an installation like the one
represented in Figureé 1 and 3. The extrusion die is

~35 made in the form of a pierced plate having 4 cylindrical

extrusion ducts 3.0 mm in diameter.

This installation is used to prepare breakfast
cereals with the ingredients and under the conditions
given in Tables 1a) and 1b) below. '



screw driven by a notor, for exanple. 20 The twin-screw unit is
driven by a notor 6 and Is contained in a double-walled barrel

subdi vided into seven conpartnents i =v®i - in each of which a cooling or
heating fl ui d can be ciTablatks) gives the ingrediehts of al Imitture oﬁ

subst ance in f, rst

t hrough a feed f%’@‘?%’e £é§§% epxg-oﬁ'g&glolﬁ ed™ opeﬁ?ﬁ%ég? gﬂl&%b‘%gwagﬁd ' the

first conpartmpessible trandes of theie propmagsiasfs.subst ance A processed in

the first section 1 égﬁé(est e e r‘;é%e oug : et 8 prowigled in

the 30 conpartnent .iv o? e barﬁr)el ?L'L Ig@%tloﬁuﬁﬁtﬁgﬁeg of ﬂﬁLﬁ‘

dynam c- sepa? at HeAeRIARES 3 igtradnasst dBtoo Bhei nestruder. ®he tWRL®Hoker
Thent@ss 680kdd i subdienrn@okser loFaviase t Brocegskar massVignd@n

outlet 42 connegted to an opening 9 for ,returning 33 or inleting the cooked
mass into the setOfPERLIH P t"°r’cq1é'ne>‘<"ﬁcﬁ’d§% CLEMs openi ng bei ng
provided in the fifth conpartnent v of the barrel, downstream of the
dynami c- SeRflffd A de\ﬁ:.xq:ure of flours
10
Ingredients Typical mixture Possible range
(%) - (%)

Cornflour 20 0-80

Wheat flour 64 0-80

Oatmeal 10 0-80

Sugar ' 4.9 - 2-12

Salt 1 ' 1-3

Vitamins and 0.1 : 0.1-0.2

trace elements |

Total 100 100
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At the inlet to the second section 2,

of the mass of cooked substance is reduced by

exhausting or

connected to a punp,
processed in tﬁgﬂgété#ﬂ

provi ded

die 5 on exit
represented in
for exhaust |

rel easi ng steam
not

represented.”

t he wat er

cont ent

neans of a device for

conprising a vacuum suction pipe 31

The mass of substance
Operatinghcondd£ie8st he extruder via an outlet 10

wi th the enbod
regards the ge

whi ch i s inten;

product, the
exhaust ed and/

section of the

3, the geo
sections 1 and

the respective

10

15

20

along the axis of its downstream end and connected to t he
romwhrcih—rt—can c/\paud. 16 +trire—enhodtment
Pryameter the present installa VBht8ﬁ¥§Lﬂﬁ bleibvi ce
ng or relea5|ng steam In adhltlon B by raegear | son
TETTT—TEp ILUU rm—FrgureT; sTdrtfenences _
Mex 9r8f°1h€i Sscrews 943 hi2S9 é&PL&SlOﬁ
#BdlﬁORefﬁel oipreparation of a li Eﬁg¥hcn 1®n-lexpanged
UKEU mass T OITIl [—ITEYLUUKEI LTIEI 10T (0] L 1Tl
Wa1 & not partially dehydrated as kg;ﬁ'x pn‘?‘g tgﬁ'ééro d
natendedsntent of massIIf‘t@@cteMd mesgt re:p:xezent ed-28 Flgure
tThe S—STI T ar OVerTa T arge - e two

D N 2 R A R TR
Dehperathiredf mass 1** section °oC 145 | 140-170
Pressure of mass 1°° section . bar 85 60-100
Temperature of mass 2™ section °C 158 150-180
Pressure of mass 2™ section bar 1i2 80-130
Current ' A 291 | 250-450
Vacuum inlet 2™ section mbar | 450 | 150-1000
Reduced water content

mass 2™ section % 18.5 14-22
Residence time cooker min 35 20-45
Temperature cooker °C 130 120-150
Density extruded product g/l 108 60-140

Breakfast cereals in the shape of small balls 8
to 12 mm in diameter with a good cooked taste are thus
obtained.

Example 2

Use is made of an installation like the one
represented in Figures 2 and 4. The extrusion die is
made in the form of a plate pierced with 12 cylindrical
extrusion ducts 4.0 mm in diameter. _

This installation is used to prepare breakfast
cereals with the ingredients and under the conditions
given in Tables 2a) and 2b) below.

Table 2a) gives the ingredients of a mixture of =

flours,

possible ranges of their proportions. . :
Table 2b) gives the .quantities of ingredients

introduced into the extruder, the water content of the

substance or of the processed mass and the opei'ating

their proportions in a typical mixture, and the



2% these sections. In section 1, the screws have, in succession,
a transport zone 11 (200/100), a conpacting zone 12 (100/50), a
conpr essi on zone 13 (100/ 33), an i nternedi ate transport zone 14
(100/66), a conpression 30 zone 15 100/&% + 200/ 28), kneadln% zone 16
(100/ - 33) , Fsirions g z%%hl’i'ecFE:GBI 39Feam @p{ﬂm‘aﬁeéoag egt
I(threet of f %2 ffﬁ&*dwb@écthiﬁtd aifl ogkeng r7é§’!|§bri3 (é@ol the 35J)termed1ate

n section e _screws have, cessi, on, conpac zon

(50150) . & 7 atesaRpormeae 14" 018 R RAFEUE, GRS 19¢( 19 32)
a transport irdete tb4 the0BkGohd sadtdononpressi on zone 15 (100/35 +

200/ 28 + 1005/ 33 + 100/ 35). The figures given in brackets
gi ve the | ength of the zone and the pitch in mm for screws 88 mmin
di aneter and a distance of 72 mm between axes, the installation in this

case conprisinggh1@-BXJRAMiREUES of flours

Typical | Possible
Ingredients mixture range
| (%) (%)
Cornflour 91 85-98
Sugar 6.9 0-12
Salt 2 0-3
Vitamins and 0.1 0.1-0.2
trace eléments
Total 100 100

10 Table 2b): dperating conditions

Parameter _ Units|Value| Possible
| range
Mixture of flours ' kg/h | 240 | 200-350
Steam kg/h 15 0-35
Water : ' kg/h | 32 25-60
Water content of mass ' $ | 25.6 24-36
Rotational speed of screws rpm 195 140-250
Temperature of mass 1°° section oC 125 115-140
Pressure of mass 1°° section bar 50 40-70
Temperature of mass 2™ section °C 91 80-100
Pressure of mass 2™ section bar 71 50-80
Current A 156 | 120-250
Residence time cooker min 35 20-50
Temperature cooker °C 100 80~100

Density extruded product g/l 685 | 600-750

Little- or non-expanded cereal balls with a
diameter of approximately 5mm that can be converted



- 5. twi n-screw extruder. The geonetry represented is not limted
to these di mensi ons which are given by way of exanple. It nay be
transposed onto other nodels of extruder, fspecially t he nodel s BC- 45
(screws 55 nmin dianeter, with a di stanck 10 8% 45 mm pet we .axe%%% r
BC-72 (screws imEenfilakesi aith Fegepd Gagked fLaume BY gfmri?et %n

axes) of the tofs€Eng§CatreSthidrobnainesd. The screw flights are
pref erably doubl e, except for the opposite-handed flight in the

bl ocki ng zone 15 which is preferably single. In contrast to the
opposi te-handed flight in the kneadi ng zone 16 which on its periphery
has cutouts for t he passage of the processed nass, the opposite-handed
flight in the blocking zone 3 has none in order that it 20 can be as
efficient as possible in fulfilling its role as a dynam c-separation
devi ce. The outlet 8 fromthe first section 1 of the ext ruder
has an axi al obl ong shape, in this case the shape of a figure eight,
covering the entire length of 25 the expul sion zone 18, straddling the
conpressi on zone 17 and the bl ocki ng zone 3. The inl et
opening 9 into the second section 2 al so has an axi al oblong shape, in
this case al so the shape of a figure eight. 30 I n the enbodi nent
represented in Figure 4, the



geonetry of the screws in the second section 2 of _the extruder is
simlar to that represented in Figure 3. By contrast, the geonetry of
the screws in the first section 1 diff s fronlu“ he
conpressi on 35 ior,le 15 (100/35 + 50/35 + 0/ 28 | lm‘”ﬂﬁ"mm HIL
200/28). It al §623PFfers fromthe geonetry of Figure 3 L a% regards the
zone 16 which here is a n1X|ng zone formed of 10 bil obes 15 mmthi ck,
i nstead of a kgeadi ng
Figure 5 ShOWSg'I n gr eanPcagtsalqoﬁoﬁp?hé’reﬁﬁraitmn °f8 frfoorﬁcﬁtm?f
section 1 of tkextexsioder tovewkiche a foodnsubstiamegt hisf méresipgeéu on
zone 18, st igad Seed andCQEMIRES| A0 X0 Lk 386t fn ozck nguzgoe 3.
qbltia tt& %asa%een observed e

I'n particu- that 1t is essential for this
openi ng to oveislcéswt t?é‘tm"&ﬁéifngtli%nﬁog ipyg #% r'eee | WASS obtaingdein gngih

of  the Ope&bﬂaﬁer \Marﬁiécté@rdﬁsmnﬁarallel AR HEt £iyst 0s@ctionO. 3

times the dianet of -t he SCcrew, anpl e, so.that .t he substance
t aken up by an a second section o xhrrp extruder dynamS i&.

separated from the first is prolonged, and the cooked
10 mass is reintroduced into the second section, the mass

is extruded by passing it through a die and the

extruded product is cut. _

2. Process according to Claim 1, in which a '

substance which has a water content of 18 - 25% is
15 processed in the first section of the extruder, this

water content is maintained in the cooker and reduced

‘to 14 - 22% in the second section by the release of
steam in order to obtain an expanded product.
3. Process according to Claim 2, in which the cut

20 expanded product is dehydrated down to a water content
of less than 5%. |
4. Process according to Claim 1, in which a
substance which has a water content'of 24 - 36% is
processed in the first section of the extruder, and this
25 'water content is maintained in the cooker and. in the
second section in order 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
30 by rolling and toasting..' |
6. Installation - for carrying out the process
according to Claim 1, comprising an extruder split into
two distinct sections by a dynamic-separation device, a
cooker connected in parallel with the first section and
35 the second section, a die and a cutting device.
7. Installation according to Claim 6, in which the
..dynamic-separation device comprises a blocking zone
where the twin-screw unit is of opposite hand.



10 the first flight or flights of the opposite-handed screw can be
di scharged and expelled effectively. It is also inportant, to
ensure good dynam c - separation fory 4 he bl ocking zone to be Iong

G ameter of (Y Ser w4t aa"f%%%ﬁ%%%eﬂﬁfh%eﬁossﬁaﬁ L) MR, e

bet ween appr omutele;i yEXigh timel fi8sbf stehtson of tiearesttaruyddmrstraddles

The exanpl es n rgki @

process accor &@§£§ﬁgi%§e§§ﬁ? |nvenpkgﬁlaﬁj(ﬁn%té?proghctgﬂﬁhlch
can be obtalrmﬁFreW unitther eby. The percentages and parts therein are given
by - wei ght . In these exanples, the oil may be chosen, if
need be, as a function of the physical purpose it has in 25 the processed
and extruded nmass, and as a function of its taste, neutral or :
otherw se. It may be chosen from pal m kernel oil, groundnut oil or
corn oil, for exanple. In these exanples too, the m xture of
flours, the oil and the water—areimtroduced, as appropriate, 30

|nd|V|duaIIy into the feed openi uder Exanple 1
Use is made of an installatio |“l“?mi m ﬁ’ﬁ(ml represented in Figures 1
and 3. The extrusion die is



35 made in the formof a pierced plate having 4 cylindrical extrusi on

ducts 3.0 mmin dianeter. This installation is used to prepare .
*br eakf ast cereals with the ingredients and under the conditions

given in Tables 1a) and 1b) bel ow. -~ 15 - ' ~ Tabl e 1a) gives the

I ngredi ents Oﬁbé cgLhxpure of flours, their proportions in a typical

m xture and t possi bl e ranges of their proportions. Tabl e

1b) gives the quantities of the 5 ingredients introduced into the

extruder, thepyabegs ﬁ@flte&heOf éP@péﬂ%i@ﬂCEdﬁ 04 tfﬁd&élﬁ.ﬁf:ﬁedbifﬁ
and the operatlng condltloqlT n eac Tabl e E% leture of
P y o

ti1o
flours 10 SKhGPEIPENt s1T e i; dﬁ%&iﬁﬁeblésraﬁﬂ duced” (o)
(% Cosenf liagb, mixed and cdodked in a firdgk 88ection of a twin-

screw extruder, the cooking of the mass obtained in a
cooker connected up in parallel with the first section
and a second section of the extruder dynamically
separated from the first is prolonged, and the cooked

10 mass is reintroduced into the second section, the mass
is extruded by passing it through a 'die and the
extruded product is cut. -

Fig. 3
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VWheat f1l our 64 ' : 0- 80 GCat neal _ 10

0- 80 Sugar 4.9 . 2-12 Sal t

1 1-3 Vitamns  and 0.1 0.1-0.2
trace el enents Tot al 100 100

- 10 - Tabl e 1b): Operating conditions " Par anet er

Uni ts Val ue Possible

range M xture of flours ' Kg/ hp=—23( 200-350
kernel oil - kg/h 18 15-30 | THI

kg/h 42 40- 65 Water content of mass 1

Rot ati onal speed of screws rpm 360 2

mass 1[err] section [err]C 145 140- 170

b

/.

1

viil 10

FIG. 1

viij 10

Sheet Has Been Replaced

TGN




Pressure of nass 1[err} section bar ‘85 60- 100 Tenper at ure of

mass 2[err] section [err]C 158 163896 T. e of mass 2[err]
section bar 112~ 80-130 TS SHEET HAS BEEN A
291 250- 450 Vacuum inlet 2[err] sectREPHACED r 450 150- 1000
Reduced wat er content mass 2[erf~Sect! on % 18.5
14- 22 Resi dence ti cooker mn 35 45
Tenper at ure cooker : ~[err]C 130 Density
ext ruded product g/|l 1600 60- 140 Br e akfassitereals
in the shape of s I I'S18&5 12 mMmin dianmet a [gdod cooked
taste are thus __PbfNaied. anpl e 2 e ils [madd>f an
installation |ike 0 10 ﬁéb[ifented i n Figur apg 4.1 1Re rusi on
dieis made . Q_t fleff gpm df e pierced with 1 | andrii qal
extrusion ducts 4. -dijanet er. Thi s=1in léﬁﬁ s used to
pr epare breakfast al § wiith the |ngred|ents an r thg:conditions
15 'given in Tabl eg=2 ndg2B) bel ow. Tebl )_gives the
i ngredi ents of a npxt of ™ : ™
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flours, their proportions in a typical mxture, and the possi bl e ranges

of their proportions. Tabl e 2b) gives the quantities of

i ngredients 20 introduced into the extruder, the water content of the
subst ance or of the processed nass and the operating condi tions
I n each section. Steamis injected into the first section in the region
of the internedi ate transport zone 14. There is no vacuum suction at the
inlet to the second section. 5 Tabl e 2a): M xture of flours

Typi cal Possi bl e I ngredi ents nixture range (% (%

>l l— -

1)

FIG. 5

- This Sheet Has Been R

T



. Cornfl our ’ 91 85- 98 Sugar 6.9 0- 124 e>54 -1

Sal t ' 2 0-3 - Vitam ns and 0.1 . 0.1-0.2 wusle
~trace el enments Tot al 100 -~ .100 10 Tabl e 2b):
‘Operating conditions Par anet er Units Val ue

Posst bl e range M xt ure of
flours kg/h 240 200-350'%  Steam

kg/ h 15 0- Wat er kg/h 32 25- 60
Wat er cont ent %?Sﬁ%%gr ' % 25. 6 24- 36 Rot ati onal speed of

orens BRbcrd por 1z 2pluparat FOR DR AT Fobbs RS {reﬁkixﬁsgbhon

[err]C 125 frert—sectron Tt

40- 70 Tenperature of mass 2[err] section C 91 80- 100 Pr essure

of mass 2[err] section bar 71 50- 80 Current

A 156 | dence tj [ 1 N 3 20- 50

Tenperature C%r%%%ss é the gggpﬁgglﬁogo_ 1% a I?g%%cﬁv“é;(t r a’ged

product extgiisionG85in 69bi2B0 a food substance is introduced

5 into, mixed and coocked in a first section of a twin-
screw extruder, the cooking of the mass obtained in a
cocker connected up in parallel with the first section
and a second section of the extruder dynamically
separated from the first is prolonged, and the cooked

10 mass is reintroduced into the second section, the mass
is extruded by passing it through a die and the
extruded product is cut.

Fig. 3 | - | | - REPLACEMENT SHEET |

07 Aug 997




-Little- or non- expanded cer eal
Smm.t hat can be converted

bal I's
"

with a’

di anet er of approxi mately

- 12 - into fl akes

twith a good cooked flavour by rolllng andﬂtoastlng are thus obtai ned.
Process for the

"Ctainms -
preparation of a foodstuff by

13

1

1

A2
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- extrUsioﬁ, in which a food substance is introduced 5 into, m xed and

cooked in a first section of a tw n- screw extruder, the cooking of the
% mass obtained in a cooker connected up in parallel with the first
section and a second section of the extruder dynam cally separ at ed
fromthe first is prolonged, and the cooked 10 mass is reintroduced into
t he second secti on, e NMass i s extdided by passingit through a die and
t he extruded produ s cut. 2. Process acecdrding to Caim 1,
in.which a whi che#as a wat er cont ept= 25%i g, 15
processed in the|fi seqt] n of "t he extruder, this watler. comdent is
mai ntai ned in thegc r gn ﬁgﬁed to 14 - 2% he |s ozﬁjfection
by the rel ease of ear1|n o r to obtain an_eMp d gr 3.
Process accordi ngj|t ai m pgwhi ch the cut 2 ed |prjodyqgt
dehydrated d { ter nt - of | essethaQn||5yo 4. ocess
according to dgi = which a subst anck YT a wat er
content of 24 - 3% pgdcessed in the first sgch off e extruder
and this 25 watep cf .s.nai ntained in the copke —t he second
section in ordergto aify amlittle- or non- eRpa prjoggict . 5.
Process accordinp t aip & in which the cut i - dr "non- expanded
product is convefte| to fiTakes R
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30 by rolling and toasting. 6. Installation for <carrying out the
process according to Claim1l, conprising an extruder split into t wo

. distinct sections by a dynam c-separation device, a cooker connected in
* parallel with the first section and 35 the second section, a die and a
cutting device. 7. Installation according to Caim®6, in which the
dynani c- separ ation devi ce conprises a Bocking zone where the tw n-screw
unit is of opposite hand. . - 14 - 8.
Installation according to daim?7, in which an outlet fromthe first
section of the extruder straddles a conpression zone and the bl ocking zone
of the twin- screw unit.
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