-; €3e8YTTUdV@W X6XTgem = 3 0 APR 2003 Process for the manuf acturg (ﬁj 21][]3
conposite cons m ct by doubl e extvyusion. A ﬁlmﬂmmmmmlmwﬂuar 0 APR,
_present invent \\g\“\m\\ﬂ mrocess for the manufacture te
consunabl e pro Joubl e extrusion andja plant for caposying out the
pY ocess. EP 0, 626,T§‘é‘ (Quaker Cats) discloses a process for the manufacture
of instant cePeatessi rfarhi theamdfuffagture ldfseal compesdile fdamsumaldl aat er
i s cooked extr t - m xture, to which pieces of food
subst ance hav%ggggﬁtaggeg,gglhggs%gggggfﬁ?b fl akes, the flakes are toasted,
they are coated with a sugar syrup, forming a filmat the surface thereof,
and 15 they axe dried, US,3, 764, 7 Quaker, Oats) _discl.oses,a process for
t he manufacture of a %Ogygaeicﬁs-{ng%?e%erogaﬁhef npﬁ%?%ﬂéalm’ﬁpﬁﬁ‘é’%bdfédaon
cereal fl 6ur pndceaserfars phepamavdfathereal xtfure icemposked- exdrsesl b&panded
n 20 the forgy ghya:t Yl A0yu51LaRGIR0GALEX  LUTSro gauERROd ML A
coext rusi on e conprising an annular autl et or i ite Sur foundt s H&&ntral
outlet orificeyttbbkesprapess.injected inside the tubular strand via the
central outlet orificgp bheygeisa! duaRad CUBY) SaGcifsesugAlpaisysUP |s
cut into pieces at the die face, and the pieces are dri e%l.so t%at the syrup
which is preskp¥ ithe h&wrwfraises f ebminRtans| Genesddrds inhewbiiehi d@ and
Mo e SR D O e ae T or [ De et aerirn of & Fondeiulf by
stle S. A iiscl oses a process for e manufacture of oodst u y
extrusion, i (FRRFAReS: 1 ERer GaRie L aRtEaed B TR ocESsERich Rt eRBced
into a first sectiodd ofsubdtvarmser davext badar , adde@contls f asithpedstaee t o be
processed is introduc i nt,Q second section of the_tw n-screw.35 extruder
separ at ed dyn%fn?]é%gl ygg?o%tltaﬁ{%sf iarrset)%‘at (ei:seeé)’su TANEES 598%351cﬁv%§bc%ssed
i ndependent | ysugax heyrupectponing ahéidwt ptdéhe tshe fage rdesmeobbtamded are
extruded; By heidg passgditlrough at |east one die and the extruded or
coextruded products are cut up. 3 0 APR 2003 - 2, An aimof the present
invention is to provite 3 pPocéis dRYyakep) At Shi hSFhRESPoSsimTReess
sinplified anfbpardhe umahhif astlulrec ot r &l | edatridufl ankuaAtof c@reQhposin e
consunmabl e prqgijccﬁ' a5 ;gxghir% et51éjSe&n %hecg{,og ssffé:d:xprdi §g tg g@_e r esent
i nvention, a l'iquid or pasPy consunable stBsTance 1% pr@ﬁl red®FRTa 1 st
section of apwéprredw dhe uddxtugepl st i e eexonsdmibixpaudedante i s

cooked- exhr udafk i FlofmSEE0RU 5861 LSN =0 ahBeuLWHE- 6 @It rétgﬂ ar at ed
dynamcally fromthe first, at |east one strand of a cooked-ex nass

P
[ ruded
i s obtained, WtH s L uEOGHEENEIOR ik, COMPNLSIR 8P pRRRYI BNt Sl
subst ance i s afifieil¢ ostiheoanaked- axtendedl maasland opiigdes ,ofche cOFpPaSi te

consumabl e prigglut;ace abtalnel 15,4 hersligm Jikew se, o the plani aceor ding
to the present ifvention conprises a W n-SCrew extruder sSepara ed Thto two
di stinct sectdWnkethyornifiyagm cheeparerlorstueandeconpriieany &he dwgaxutting

nmeans anglsa dgMhge 3@ fentadghtd ildcdldl dapr Past yisbghaace. apHCh 1e
process and such a device effectively enable sinpljfied and particularly
wel | - cont r ol IREFFHEhUFETL a?’éegf 58 58\‘%0 'q'tee %%ﬁ%rfﬁiayéhpﬁﬁd@ Seffe 10
conposi te corshembdefpusdsctfmdm cthe annbidab tabtaaidredcly bhe spres eartd
process and/ qgf,

coextruded pr ooﬁu@%n%wﬁgﬁgpégfg&n Il?‘?%}a%gnuﬁ%;%ﬂrl\%ﬂ;a;x?e??gﬁ egrpgogg%bs?te
product inpregnated tHP oUghbhit72? s (Peeiftél desciresuiitshiNestiE stdbe) of the
present 3@ i ¥4dH1&%es a process for the manufacture of a foodstuff
by extrusion, in which 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
35 extruder separated dynamically £from the first, these
substances are each processed independently in their
section of the extruder, the two masses obtained are
extruded by being passed through at least one die and

the extruded or coextruded products are cut up.



“In the pr esent account, the expression "consunmabl e substance" nust be
upderstood as a substance whi ch can consuned by hunman bei ngs and/ ol AR %03
_substance which can be consunmed by pets, such as dogs 35 or cats, for

exanpl e. The expression "plasticizabl e_.cgnsumabl e substance” covers all the
conponents introduced together or separately, sinmultaneously or

successively, into thenpsgepndrseski 9@eetenrthen%wtli@%r ANELKSAige 3 0 APR
2003 - 3 extruded al together. at | east over portion of thi's section. Any

pl asti ci zabl PTIFETFRBPE SuRHcev 1T Rﬂﬁl{%hpptssi@lﬁo%”lﬂlelftl@dp Hedice, by

cooki ng- ext rl;ﬁ:ﬁﬁlcﬁl@fﬂ)ﬁuwé$lWﬁbﬁtﬂa&UbaUh@hhfalclﬁh&lédQﬁ feorcdmp@sste such
as breakf ast cereal cereals g i nfants, snacks, breadcrunbs or

confecti onerfmﬁ 'B? ﬁCPEOﬂB? parti cul ar| y i nt ended f or pets, such as dry
pet food, 5f or exanpl eTonmhilze ¢hd, stiar tilg pubseasceadciordinyi ng 110heut t he

present pr oc&ets‘? thﬂ@ pl. qﬁ;enq__l (z?%bl e gonﬁli@ly € s&bst%g%e can,thus, ased

on mlled ce and wa dan conpri*sé a naj or ~por i on 9 cerea flour
or senolina, SHb@@am¢@ulla wfieaare@arllreya datrst naeegeiand/af pi cewithour 15

or sermol i na, a%@ex)é‘%ﬁ&ru&% exa La%tlgi‘%aB'l%Stéo%s%ﬁQbﬁe Qcﬂ_ﬁ}g%cee spbst ance

can addition conprise sfarc In particul ar wheat, barley, rice,
tapi oca, pot &Qplﬁdn%ﬁeuéﬁdréﬁ ‘augaeondn seatdiciul af  sher deRlnPeESse or

fructoseyooi le@rid@ér aepheaeaat H?Hbﬁ\&cﬁ@‘l&-e'fr@h' te & iRAN kit Nedas@round
nut or maize oil or faé ? g g lant. fibre, such.as bran, nonfatty
r € CGISPO R

solids from M™%, S¥HeP GTHAPR PBRGert® aRFAIMmSHdit v, such
as vitam ns, dutaceirel dmert SplaﬁéBQXItd&lﬂtS'LJaﬁﬁ/d)l’od‘yeﬁastpl’ ammmhﬂ:léS The

I bl pl I i cul ' h
plasti ci zabl &, gonsumap! e; Icucfc?élfe 62N £fReS 0% {38@&' éﬁtrh{iegﬁr@%&%eﬁeé” the

case where it 1S nore par y ’nt énded T or  CoRau

| egumi nous flwiece? o&nod i AAMPeEEheasSEpmabheat pPdi¢shamealolfrained
hydrol ysate, andtof-t@ll ow, for exanple. 30 The conmponents of the

pl asti ci zabl e consumabl e substance and their respective proportlons can be

chosen and they can bel¥@Vi88ucdd's nBF@PBuaﬁ“F‘?P dr T8 BPBr AHSSERE 0 t he

second secti gmwént henextonpeisedhea plsin cdzwdh e exansudmb| esspisiage can
be 35 cook- extrudeq:rl n the secqond se t| on of the extruder under ressure,
u

shear and te tf%t & co 1-tllrbc §3|té3ntso Ke hatdeeers stiee 1%
product whi chlevtid¢s, desi reehsto obeaidie,i ncphtingukganss and unctd@rn@é t he

3 0 APR 2003 roé sd@iRE S0DE&RIqand Bés%?esQSSEéﬁcg“ expansion which it is
desired to obtain after the éxtrusi on ﬁOSSI ble to cook-extrude a

pl asti ci zabl e consunebtels fsPEREESBx S t PHERa dnatleVieBntehhtediiveiy- 239

in order to C&:ﬂaabneansemricte@dpr aghitt pé@tlema@u«} |viells-d1§1$t5tcb1feecﬂ0
cook- ext rude aaqufstl Ci zabke consumab stangﬁaexhl ng a water

content of 24% AT HUBP 4R ?oc?)rﬂ?(é?h 3 ﬁ%ﬂs‘é% eld*8 uﬁ t very

The composite consumable product which can be
25 obtained Dby the present process and/or using the
present plant, in particular a coated product, a
coextruded product with a scft interior and crunchy
exterior or a composite product impregnated throughout
its body, also comes within the scope of the present
30 invention.
In the present account, the expression
“consumable substance” must Dbe understood as a
substance which can consumed by human beings and/or as
a substance which can be consumed by pets, such as dogs
35 or cats, for example.
The expression “plasticizable consumable
substance” covers all the components introduced
together or separately, simultaneously or successively,

into the second section of the extruder and coocked-



10 expanded product, for exanple. The non-expanded or not very expaydaeR 2003
product, which has been cut up, can be converted into flakes by rolling and
toasting, for exanple. Furthernore, the liquid or pasty consunable 15
substance can be prepared in the first section of the extruder under
stirring and tenperature conditions suitable for obtaining good mixing of

i ts conmponent sxgkrddeaodsftsgéther ohtt NEe gkt W WA (b ANBH es et hahikt can
be punped), while avoiding or, on the contrary, 20 while pronoting, if
appropriate, 8€FE3€Pion of some of its conponents, in particular an
enzymati c or nonenzynmahiC hHagiiien zallk exaAHnablike |duBdthrdfe Pastym
consumabl e subgtagce t hus gregaﬂgd can _be added .in var.i ous ma¥s to the
cooked25 ext r i3 prdstiEi PRBF PO 5EnBBIPE U Ts B K N H £+ TUF 5P by

coati ng, cGoexprudiiansomoireppegdicuigrillyr dugleoided tforbddynarfor sxahpbe. A

i quid consu tan coat | b ep L0 the of a
syrup intendgggégFZHgg pa?%f%%{%fly %g%fﬁunangcﬁzicﬁﬁggﬁ%glsess%%éﬂg’
particul ar sugaragderhphey ard watenfegtiappryas additipreduchipond8dre, such

as milk powdepq bzt a0fyVegRiARe PEOP BELEONGRALS a8, 4E9CoURPONESE, dyes,
vitam ns, trace el enents, fIavourlngs, salt and/or spices; indeed 35 even
oil's, for exahPFe CXHIEE al™YrPei ERBosgantdng WDStHNES d CCHFYBEEEI ot i C
propertiag oroﬁgnehéopg@sgh@nbrgégggqts, such as guarana, ginseng, acerola,
rosehip, cola or garcppnia extracts, .i.ndeed even procyani dol oligoners
(P.COS 30 APR 2085¢ PIgStIfiraRl e SoNSEERRL AUF TG et BiiS
strawberry sekdspaked etamilE edarersivbnbadeoasky bedadded dansticde aasyr up.
In such a syrup, the an _he s , fruyctaose, or raw cane
Hﬁ{gf’% ﬁc}@ﬁ%{oﬁ of OSE: FlLyctose 98?&&9&% !cliﬁ

sugar, for exa : urd consunabl @ substance for coating Irtended nore
particul arly Partpevsdacamwhisatpr &galey weadts c aipras end/epart¢euf heupr ot ei n
hydrol ysatse oprveggbabhe , exhtaghtard wakeexampiwel | as additional 10
conponents, such as dyes, flavourings, vitam ns and/or trace el enments, for
exanpl e. A pasty cons Hﬁm(?%ﬁﬁﬁ&%%ﬁé?%%neﬁaﬁﬂuﬁg? € pafPETPRAS f 5R%hunans
can be prepar gddwbiehatoRpr ickeprisepardtandgr nimceshreEaiul d0Makbesalice
and/ or cheese_15.for savoury rodgcts ol %Innndsm haéeI@%E%h_chgﬁog%te

and/ or jan1fo?a§&E¥Y 6?65Uct§$pé% | PP58 8ad i BRAF cgnponeﬁts, <Gth as

m | k powder, finuparticudget sviceosel pgdnucosecant riatvetasecoa®ipoweter fatdyes,
vitamns,dragg g,'a@mmaxf | BYouEs Ngs1 83! L apd{ AT kEPhESS, JiRRE RQreven

oils, for exanpl Materjals or mcroorgani sns_w th probiotic or prebiotic
properties or Fuf@lizénatibl @Rt faker &ctSCURGR ChsPYRRFE ahaPT i nsEHY! ager ol a,
rosehi p, col abgangameinfisa tgxtddcids frnaeefigken ipr qeyanicialamwl s gonmed

(P.C.O) 25 such,as ¢ be extracted.fromgrape or _strawberry seeds, for
exanpl e, can gﬁggngﬁﬁkgﬁgljmﬁéﬁ%éd%éh%%ﬁg%%h guﬁgsﬁf égﬁfﬁﬁh ‘e gﬁ%g?ance.
A pasty consushbimensgbseatdexidestdednddoe gaesi clibar byamplepet s can be

B; epar &d ég\r@hi ch conmpriggg 39 4% iRAZLLEW Vo212 WHHRHRA &ad ahisbn
comprise, in particular in the case where it is more
particularly intended for consumption by pets,
leguminous flour or semolina, such as soya, meat or
fish meal or hydrolysate, and/or tallow, for example.

30 The components of the plasticizable consumable
substance and their respective proportions can be
chosen and they can be introduced individually and/or
as a premix into the second section of the extruder.

The plasticizable consumable substance can be

35 cook-extruded in the second section of the extruder
under pressure, shear and temperature conditions suited
to the characteristics of the product which it is

desired to obtain, in particular as a function of the



-tallow, and/or nol asses, as well as additional conponents, such as dyledPR 2003
flavourings, vitam ns and/or trace elenments, for exanple. The pieces of
~cooked-extruded plasticizable 35 consunabl e substance can be coated before
or at the tine when they are cut up at -the-outlet of the extruder and, for
this, coextrusion of the cooked-extruded strand and of the liquid or pasty

consumabl e sukst@nceohbeaughir dbe eREPHeSire@ 8F ag8RYLAL1 Xt ek or i fi ce
- 6 3 0 APR 200 surr‘?undi a,central outlet orifice can be provided, the
strand bei ng ¥XtFTEH® h?%u‘gﬁt?h% REREFaFPOr P¥FERSLA - the liquid or pasty

consunmabl e subst ance bei ag diostaiildiut et t Booxgbxt hedanaulgirasidi g B¢ ound
the 5 cooked-extrud strand, for exanpl.e., .The pieces can al so be coated
after they ha?/%n%‘é%%bd]c%t %"Bb%ﬁ‘l%r}c?ore rERJr]%l,thl?%vi%i NIy EHEIE t Pspray a
i qui d coAsunebt23%ubstranoedent ccd hebtatnupampi ecparnded epsdduectng fdvem for
exanpl e. 10'%3%%%ﬂgid or pasty consunmabl e substance can al so be
encapsul at ed Dy extrudi ng this substance and the cooked-extruded strand

t hrough a di e conpri sfthgignpasmildie owe | epokr ekt redeurr auirpditigszalehe r al

outlet orifi C@@néﬁ&ﬁaﬁiéa%@ﬂ&%@ﬂéﬂ%&éﬂ'i%w& L AU G o ord i ce

and the liquid or Sgast,y consunmabl e substance Deing distributed through the
central orifi<® 3% délt REASoKeRI- eRERriBed SIGRKPFHIeRx@RPROL THRLY

cooked- exbr udstb Shded do £aduet Sof &L émﬁpg@at ed with the liquid or pasty

consumabl e 20 substanﬁg this ingrgggatl on bei n% carried o%t t hr pughout t he

body by reinjection of ¢ hBOPT GHPERIFIp &t ' Lonktib FEPREAERA HT9 e

second secti athidhthesektendent clpgsecdmw bé sconteetelutinsof filakery |y

upstream for j e I i Wi t to be extruded 25 before it
st Sadianll Loahiol! Hr PRaiBES,

i's extruded. e co Strand cam advant ageously be cut into
pi eces directly at theUBEREETIOBE, t Heheecbiiit@ctdon RFsSthhe aohTWitRlle

Finally, 1the Siopposhée praduet ;I.bfbppéﬁé@sihhl&%e?’%i%@i 8edc£en bg defydrated
to a residual vvatequ content of less.,than 5% for exanple. The plant for

carrying out TREFHIOEesYdeEor 8FAGTEETt h8RFr e SEMPSTAFATE oF UL LMPri ses

a tw n-screwexitallbe Separabedinhng owodisikhay IF secsi esndpnhentynam ¢
separati on dea\tllec?egog l{f&%&i@”eoﬁ' EneCHE L NG Maans And 3, ey 6§ o1, @addi ng
a liquid or pasty”®substance. e dynam ¢ ’separ at on—devi cé Ccan be produced
in the form ofam Bleockimpedegi ovhidig haveidive pprchosf thg THRRR 2003 the

twi n-scrgy deyh £fe apHom8R: A5$0 1G0T OMELS RPSELLLPEGn Neaddnd abt -
its comporients, in particular an enzymatic or
nonenzymatic reaction, for example.
The liquid or pasty consumable substance thus
prepared can be added in various ways to the cooked-
25 extruded plasticizable consumable substance, in
particular by coating, coextrusion or impregnating
throughout its body, for example.
A liquid consumable substance for coating can
be prepared in the form of a syrup intended more
30 particularly for humans which comprises in particular
sugar or honey and water, as well as additional
components, such as milk powder, fruit or vegetable
pulp or concentrate, cocoa powder, dyes, vitamins,
trace elements, flavourings, salt and/or spices, indeed
35 even oils, for example.
Materials or microorganisms with probiotic or
prebiotic properties or functional plant extracts, such
as guarana, ginseng, acerola, rosehip, cola or garcinia

extracts, indeed even procyanidol oligomers (P.C.O.)



- An outlet opening of the first section of the extruder can be pr oviage%)R 100}
which entirely covers an 5 outlet region of the tw n-screw device and which
~overlaps, on either side, onto a conpression region and onto a dynanic
separation region, for exanple. The outlet_region can conprise one or nore
i | obes on one screw and a collar on the other screw, 10 the collar facing

the outl et o${g 9.ad OF apRl ecx AR, QHL etf]pc%}g:ni?n_g_:j gﬁgli on
can be provided }?n%hecgil:(s or '(e)}r% tﬁe sélide of tHe %mﬁe%%%ﬂ%eo t he
extruder, forsa8Gsplkor TeReamRL ¢ et CoPenfignbrIetesiyrbe sdeefosocamde 15

connected Vi & aphpe. to at | east one coextrusion die provided at the outlet
of the extruder 'or to at | east one spray nozzle provided in a device

separate fromthe extfud&UE fo TYTHRastthneSHERA] eBR T 0P pENCKYSSovi ded

in the bagrelfafctde exdéutdesse| oserdw ddiee 2udgiit | etoopemgl ©f the second
section, for exanple out |.et Cg}peni n%&of th stecond Section _can _energe

.. The.
directly onto the dié fg?q‘ékgrrpl D& Rt e AP HEER extPlsi 6R3r1e
coextrusi on diredriierigmonre chathecslbslpndepr peessedann hehe pepanet5

section can ke, ext ruded gr, b essed.dyndel, e SELECH 0N ARIRSSINE grerted

by the tw n-screw devi onprise one or nore on  pi pes
emer gi ng ont o/egRtaplerpextaadtet agd f waesrpr 3% detblih & r adidiwdlonadf t he

die, for;gxamipordthddle sUthi B MRARS CAMLRKPHAMIced: EantAg Gogpsf a
mul ti bl ade rotary cutter, in particular conprising 2-16 bl ades, rotating
agai nst the SU3ER r§TIRES orfQF i9FFWLDf the die, in other words against

the front wall of thendigastpr exasvheblsd dHBstddbei oAndevided Carke
provi ded at the actual outjlret of the second secti on .of thFl extruder in the
e

formof at | &4stt Tookt 1o BAMHTR, 3P RF 0BECPD EHe YBAF e BREASTT of the
second secti dm ppstiealuof nimredutthedt ppeanage isaudee dndioof chtedseast one
3 0 APR Z003 j,nj,ect.i nLng ided 4 rr f
extruder?gor f?tlgt ﬁ%{’g{dﬁle foo?iha%'%grb?hgﬂgn%ﬁd%t' o*%%%?%‘g%'r u%gqr?%i?r}tat G\ee form
of at |east G/ ajamoiAe PHerhd&Fdducksdeva®eweddara® e afddfmiomal
extruder, forcSngsrdi e, Auz@Passt aniaddi bbaBedevi epucan e ReRwitdedd n the
formof a hollqw cylindrical drumrotating abo%'t? a generall ¥’,hori,zont al

axi s whi ch efHR t £F i FITEUHF® partCG? | ROYSTde %XFF,' at’ i 855 one
spray nozzl e theapsbimernf s s pf byvogr indis qusadl coasdfabl epivkst anoeemder t he
pr oduct be ted sti | cylinder, for exanple. A preferred

addi ti onﬁgevie(faec}gfoe]tdlhsls's {‘gfgge’%:%“rﬁ%g provided in the formof a rotary
cylindrical drum a MpYerialsppen parerirggiiE@msuvidstindzreioie 6fF t he

extruder and e, Gt dd NG SBSAS; e NGy AF SREONENADNHORAR BaEL 2@k sYhiserrext ends
downstream of the cutting peans, which ]thl bits, . in |tiau§@e_r part .or in a
|

side part, at®¥ HATHR sHIASND22FESERPpAbI EOBEEPr afP | F§%“d 26
consumabl e subaimnoes di riecideyl oveent hergiemesdal @ladimie s edved: .loy. )t he
cutting ans the lattey _ca uttj C a ly be
driven bgga hsyu r}gulal@c r?%%lorg\?\,hi %ﬁtlrégg?r%l I%fr&?nr%aa%getﬁogn %\E%%El@%ﬁ:t%nal

el ectric notcreedsr DB egxamp ke, Acanyidyedesdeeustn be pAdeddée ismathe form

of a hot-air dryidg, tdsHGIma i d SX58PRL&e A feed device for each section can
be provided inthe formof one or nore feed openings provided in 30 the

barrel of the tw n-scdtePENY ceCOREUPRPHY fFBRFERRCe intended more

particularly for pets can be prepared which comprises

30 in particular protein hydrolysate, fat, in particular

tallow, and/or molasses, as well as additional

components, such as dyes, flavourings, vitamins and/or
trace elements, for example.

The pieces of cooked-extruded plasticizable

35 consumable substance can be coated before or at the

time when they are cut up at the outlet of the extruder

and, for this, coextrusion of the cooked-extruded

strand and of the liquid or pasty consumable substance

through a die comprising an annular outlet orifice



upstream end of the extruder for the first section and froma 30 APR 2003
transportation region follow ng the bl ocking region of the tw n-screw
~device for the second section, for exanple. 35 A geonetry of the screws can
be provided which is suited, for each segtion, to the plasticizable
consumabl e substance or to the liquid or pasty consunmabl e substance to be

processed andsd&%#g aPRQAUCt c i £4n 1 Hy L Sde |Irl%qcleo ggﬁabg 2? R 2003

g is possi In partl cular to provi successi ve an ernati ng

tr anEpor ting,the afspard lepini ﬁ@itépégél \’Fll'lﬁ@ugébn’ii’#%s§ﬁﬁ§réﬂs§mlvﬁ ¥ree or

m Xxi ng- di ssol g ¢1Rg qu&q&ﬂi the f bb%tyseééhé’unméﬂﬂe5 SHUcLessty e 1ndior
alternating transportin nmpact i ng, Conpressing, kneading or m xing

regi ons on t & SEEbAys ct'F]BﬁouEBr MABIUAY orele¥ L 1R deF TG hedes

vari ous regi GitSokéd- éﬁtp@ééﬁbberhﬁdvaf&rt@ﬁarﬁpléh and t he handedness of the
10 screws, the space left enpty deflneg in gartlcul g']}'/ t he respective
di aneters of the shalegeaﬁ&theSt HE | 24P sPe0Cqated nder e o P6Y HidBdes of

vari ous shapésger ocuexampl end,t fsr althespos;mdahesimq vaey odesubddei si®n of

t he barrel Cﬁgv\%egrﬂ%hldnt oﬁS Jr g_‘%gsgc[ q,% %%t%o %trreln‘__ts t he

t enper at ure chi can in IVI y SCIreurati ng a ool i ng
or heating flirieces dﬂhekenpterrﬁngathym tﬁ@rn@shlapleal energy needed to

prepare jge liquid OrTﬂestlylcfﬂeuaebl MSEme%maﬁoquOS.%ge ﬁéet hean

pl asti ci zabl e consumabl e subst ance, di'stribute or spra liquid o
pasty consumebt ¥ shifseaTEPsaH@ es é%fr%@{médﬂp%céeééd §tae£1ﬁ@e h be

supplied by aisd ngbekaaaasct&aae@r isrghd hﬂlr&ﬁfgﬁi/\lsa ofii Ehedniril=Seicevulevi ce,
such as an electrjc notor, for example. In der to ensurl[e t hat. t he
heé®

processed pl &tH¢ iﬁbl%u'fc]o%%urfﬁ'%‘lfe"qfubﬂlﬁﬁ(%nségges t hr gt ikt this
not or can be cassf:scteed thet e rdeoatl ning eatribdedi ghtengtd udiengarenular

positive; gl spélaf@{? Larrpthgucﬂ(gﬁ on??ol%% “QanﬁRQB?gt %qhggpgﬁggm of

the die, "for exanple re precis t he spray

di stri buti on Revng hélu&ﬁrédmtemi otthgopghui tther Cﬁﬁtr@koﬂéﬂgrhﬁﬁe inpsdance

can al so be prwiEleskdy - éﬁaﬂeaéangtﬁéna pesttbxgmgi &pl acement punp between
the outlet of the first sectlo]? 8 (§ ruder an the spray, nozzle, the
£ ne%“'p’é‘ﬁ ‘?é;

coextrusion die or thE'fei nfee f%t?r mpl € Farr 203 -
10 The pl antimscasthtgdt o wiltdh prelsent liguedt | o i Spdeser i heshdehatwl e t h

Fepresentd a T1TLERBCEDodt HER ot PHESEN | POHIEn SEARET ] o dovi b
is provi ded cnh:e@wlymat the obbBgt lnf trhensec(bndnse@fl dineof Ligeidxtewder in
the formof g, coextrUaE0RaBI2Zhfterial in the second section of the
extruder, close to its outlet but sufficiently upstream
for it to be well mixed with the mass to be extruded
25 Dbefore it is extruded.
The cooked-extruded strand can advantageously
be cut into pieces directly at the outlet of the second
section of the extruder.
Finally, the composite product in pieces thus
30 obtained can be dehydrated to a residual water content
of less than 5%, for example.
The plant for carrying out the process
according to the present invention thus comprises a
twin-screw extruder separated into two distinct
35 sections by a dynamic separation device, at least one
die, cutting means and a device for adding a liquid or
pasty substance.
The dynamic separation device can be produced

in the form of a blocking region with reverse pitch of



- Figure 2 diagrammatically represents a second enbodi nent of the pl%{hAER 10p3
whi ch an addition device is 1o provided after the outlet of the extruder in
~the formof at |east one spray nozzle included in a device separate from
the extruder, - Figure 3 diagrammatically represents a third enbodi nent of
the plant, in which an addition device is 15 provided at the outlet of the

extruder In tiig ! ol efsBtel CAILy 208 SRLRY dE2l A dNC ARG IJL 3 Heylge

separate fromthe extruder, igure 4 diagrammatical 'y represents a fourth
enbodi ment ofPeHEE Pred  headwhPchadh- addition device is 20 provided cl ose

to the outlet openi ngnQf LRE e3CCHUL SRELSON L NEPHINEAM QL of 116n OBE! &lhe

opening, in the formof at |east one reinjection opening provided i1n the
barrel of theeXbdyiRmer,canFhar ePxoYRded divdyrdimeantd Raldy i9PvaS i et

section 25 ofoliteeeXt Fedebnal efg the axwinobctBe | eblriband .36 eWhich
illustrating an enbodi nent of the geonetr the screws of the plants

g of \
represented iWVER®s 9}t§e§n§1@?'-OFfvzﬁulaeCG’“ip§e§S&P§grr§ﬂ+§ﬂ AR ew in
hori zontal sesit®n 3@yeimibesexhtdtdeonatengon hef ot ageafielé ned by the axes
of the two screws, il ustrattif%__rthe samne odinent .of the georretr(%/ of the
n-rrg

enmbod
screws as that representedt e and™ EPURFEST r@pT estht 9FF
greater detaiildizenbodiorents3sewf andieaowdldtaropeni tige f okhele sdwpiwd or
pasty Coﬂ%u”ﬂ?ﬂ% éﬁé%nfgﬁéﬁgrﬁﬁgngﬁg}ég ELOH £y 5 £bP LRy sT0OdI ment

represented in gure resent plant conprises_a tw n-screw extruder
separated into two di&Ri AvElescapeming &id theyseceythaffetions ¢ampRr2003 -

11 separati Qfy-SeVdES 3n @hd eaeis 088 Bhe the GWHdd NGF MRABS dowribt ¥hm
addi ti on device 8,, and a ‘géél ng_devi ce }(éiﬂOt represented). The tw n-screw

7,
device is drish Y EReoedrredsT anfoFte¥3MRhRt osed in a j acketed barrel
subdi vi ded i nto sevenrkénpatlaenichenrivigi din echf bfswhbebttan kerciveul at ed

a_cool i ng.or pegiing.hlyid In this i rst enbadineni gf _Lbe glant gihe
conmponents of "a _IQUI or past? onsunabl e subst ance are |ntrod:ﬁced
into the firreecdednat ttheougtt ket cefl thei extomdsr stmgtat aktedstashe f eed

opening 10 proyd degdrip hBezikr phovoarar t AL devatet RepRaukel £rEe dihguid or
pasty consumabl e substance prepared jn the first section 1l exits fromthis
section via #KGHIRY oBfEni kP 1741 PR de@™Pn ERENESADAPRMeMPSRARE t he

barrel at thepthwioded Sepathéi Warded cef 3thehi sxopedeng clbges connsgsd ed to
the die Vi a ipe 12 which_passes through a.positive-displacenment punp
15°whi ch 2k T PO cRdfath T PRRB oo pid e BSE HaX T e BRLe anr 6 26

subst ance into an extThsi ewmigigie ¢perimggiofg ohe o s@ccndhusact bonceran al
outlet orificg8-qd @i@éé{:g%zgg#g gRosypEbl £,5ubsianee. B is introduced into
: A & oy xa .

t he second section 2 throug eed device conprising at | east one_feed
openi ng 14 provi ded 25R¢ndtRe A t9F HIPRFERRRIOY BF CREXBIMBEPT dbifhst r eam

of the dynam gnsepd atWioitidethee Subdbgnd@s prafcesslst ange ther enrssed in
 centralCor SHHAES BUP] BE g1 EE CEd R T U Pteh: CERbadi e Cthe
addi ti on devizepresshus pesgerted dty t hbeadtwial - serndwt defvickee s&tonthrsecti on
of Lhe extrudeilpihel eoht ot RIAMICEEHLIAL HOBIL ObmBrGRY! LUPIONAL €
conprising the O ext rusi on pipes 1 and ir)érgl ng rgsp ctively onto the
centr al or more outlet orifices provided in a front wall of "the
die, for example.
30 The cutting means can be produced in the form
of a multiblade rotary cutter, in particular comprising
2-16 blades, rotating against the outlet orifice or
orifices of the die, in other words against the front
wall of the die, for example.
35 The addition device can be provided at the
actual outlet of the second section of the extruder in
the form of at least one coextrusion die, or close to
the outlet opening of the second section, upstream of

the outlet opening, in the form of at 1least one



- 35 or annular orifice 7 land onto the annular or central orifice 8j( APR 2003
dependi ng upon whether the strand is extruded through the central orifice
~and a liquid or pasty consumabl e substance is distributed through the
annul ar orifice around the extruded stragnd_ or whether 3 0 APR 2003 - 12
the strand is extruded through the annular orifice and a liquid or pasty

consumabl e s 1.5, di I e - h the tr Efi i pgide the
extruded st rg%gn 'I%%glsot%r ar??e{)r%l%n%ggs{lg%%r ogglct Egﬁusgég?%ne %5 itezlecut up
into pieces @¥tAYdeNe U tohgtheamitdetprosi agtarr shar ypusiaterob Whiech
rotates agai esdrfd@routhetcpei figas ofr the digadranshd ssgy&la}zenntaséz% _

el ectric notar q -Q(ég i eces_can subsequently be dried, if 10 appropriate,
in a drying d8¢dEethotnr @preeBhtRdFEPPR e BB dERBNEHepIdent €81 n
Figure 2,5t hexpmpdent plant is anal ogous to that represented in Figure 1,

except for the fact that it cgrrpri ﬁe%.an addi tion devibce 17 \Fr vided after
the outlet of the 157exTTRAEFCT n2PRATAG MBS | §38t PEnd P Ja‘% oz e
included in &heevicoen sepasahelil vemcyfid nelrticaderdamd tdtadt ing asldottoral |y

conprises a dryi Vi ¥ n b . rat. Lt evi ce
17 is provid 3¥l|en %g?’t _hrg&lofér)lnl;% agﬁg'?l )cgl\lglv}g{/ll ;gn&%rl?aggl%’drlﬁlm%%t hggeQ»
r epr esent ed) PRgtat PAg Hbod &igdencratty Iadri 2eashl eng s saradvexhpBizilieng, in

i ts uppefg Pakhp@blieN € SkFLaPahdy . aall ilRAH QN HUAe NOZBEEABOt over
b d, consunmabl e substance over the

represent ed) capabl e_of sgragggg a liquid, ] _ _
product 25 t &M6e RERARRE stPr Goptak BYLTReer 1N fheni Y kedma: ed98di nent
of the plant exampl@ui d consumabl e substance A is prepared in the first

ol ast i ci 2abl ¢ consundbiRE B Hn A H TSt ettt ! e eena 0e 68 on 2
and is pressegovidedghimat theasfoiomeoéxta usooaryi pylihdeficelie dimememer gi ng
Ohto, AL f#asti0ne oBbLAl Q! o6 Tounlind, cogkedufbr led SifANdd g
obtained I1s cut up rhto ﬁl eces by cutting neans (not represente and
t he pi eces ar¥trmoesdrrd, thadesad tayen neamspopneda iFrROPIhengidPPESN

device 17 inpargelof Oyl 0akednibeueim sl RE |ﬂ}%1i@u@@iﬁ#”ﬁEbﬁsF)r oduct
sprayed over em by the spray nozzl e. 3 0 APR 2003 - 13 he coat ed

h
pi eces are sW%‘slé?(ﬁ‘u@ﬁ‘thlV ed Tt it Y heRRSH Rpdevitet 18 whitCh B&RThe 3r oduced
in the form akaathodtnai rspdrager nokail eexaagrlel e | ot hepeajpity nent 1d gpaesent ed

in Figure, 3, rese 1S ak S hat_.repr din Figure
1, excepzft?o f orcg?‘%él %&fe t hrgalfkpél"taﬁi‘:%%rpr?ggégggyadégte%on Lé{éevi c‘gis%g%smogr ovi ded
at the outl ePrefucke egrictgdey rrheheUtdHimofmesns east one spray nozzle

included in a devicegepanat e 1@t hesgxt rudae apdridnghahebhsaddiahi onally
conprises a drying device represented 18. In this third enbodj nent of
the plant, aaﬁ}‘l’ﬁ‘ﬁ’lga‘g@&h‘sgﬁﬁ’ag%e g’fﬂﬁ‘?%ngé A ihé’%laé“B&Fed“‘?‘%Pﬁ h‘éh?‘FfPsllssecti on
1 and is injeek@derntion atideccatiaone spientnzzdr SlevtaidSmbberpi ferl2. A
pl asti cizabl géf%?‘g’ﬁlémbl e substance B is processed in the second section 2

e rou

and is press ough at |east one extrusion pipe 15 of the die energing
onto at | east one outd elrwind j¢evice Then be provided in the form of

a hot-air drying tunnel, for example.
A feed device for each section can be provided
in the form of one or more feed openings provided in

30 the barrel of the twin-screw device, starting from the
upstream end of the extruder for the first section and
from a transportation region following the blocking
region of the twin-screw device for the second section,
for example.

35 A geometry of the screws can be provided which
is suited, for each section, to the plasticizable
consumable substance or to the 1liquid or pasty
consumable substance to be processed and to the product

which it i1s desired to obtain.



- 20 cooked-extruded strand thus obtained is cut up into pieces by cutta%éPRZM3
means attached to the die 4 conprising a rotary cutter 5 which rotates
~against the outlet orifices of the die and is driven by a hydraulic notor

6. 25 The addition device conprises at-lgast one spray nozzle 31 provided

i'n arotary cylindrical drum30, a first open part 32 of which surrounds

the cutting neans 5, 1& anﬂsth?o@eab&eandl@ sggee@cﬁ@arop% papl-o0f gwhi ch
ext ends downstream of the cut g nmeans n t he enbodi ment represented

in Figure 4, SUGESSSEént pl eﬁﬂ %r anal oybtRTERL 1At r epFERBRPRYCLAIFI gur e

1, except foutrrahrgﬁoacttlﬁgmtmmgc@nysa&&n@] addbmp@esgl@ﬂgcelﬁé@mﬁg
upstream of the outl et truder, in the of at | east one

reinjection 35 dpehthg %@S%?ﬁ\'ﬁr%drﬁﬁlf’ﬁé’ tﬂﬂr‘élf‘eo iFRE SRTURR PRYt he
m ddl e of5 t heukiceals icenEard femtaMiermd t 1 sxea:m@pbstemgpncamphﬁtﬁhgs fourth

enbodi nent of ogn%%% igﬁ’zgggggé% gon§ur’rrplgu% u{gg ggrgg in the

first section Feth ected nto%he Sngl on 2
cl ose to it ssegtlien, btﬁom@bﬁaﬂmlently upstreamfor it to be well mixed with

a plasticizable consqqplgjr%le%ubﬁ)t Egg:ﬁenﬁ OCES SE-1 N,y & h_,_eeéfgﬁé ony ? Eef ore

the latter is 5 pressed throug ast one extrusion pipe 1 e die
enmer gi ng ont Boéﬁlpéz?stt%né'ab‘ﬁft Ité}e oPiFFBe and ThHee cBAPESHARESSt rcbfndthﬁus

obtained d s edtreia,i Ntie PsEEES N feUtdidig, ”ﬁéﬂ§n§@”ﬁ’h‘ %la[iﬂ:lacdmlarhﬁ cutter
5 whi ch rota%gl?e alnst the oytlet orific f th q:e nd i_s dglven by
or el

an electric ESPPRE IEPec852PEReEHhs? ue f °ippFBfri at e;
in a drying dédighes(, n@:tr rtﬂ;caar eﬂ&m:ﬁﬁ)on I?anghs:EBoﬁesarmlf wﬂrﬂguanﬁhapeal,l y

represent ang t f..the S i . 5 used
wi t hout disti %%?l gln I n ea o*s %gg?ol E%tsglrbel%r eser?’te\é%' V@ %ubég{e}égio In
the section ©f tthe dearwel safcébsi waityusieri binta $¢\émsfpbr Lnﬁgpeegenh 19

(200/10Q)5 acb&@%%%{etﬂt% m XHAg- dtéxﬁ}?éi‘wﬁréeg'&ﬁ 29111(113@10/ 66hn a B8
corrpre55| ng- di ssol vi n% region 21 (20Q , . a m xi ngdi ssol vi ng regi on 22

(140/ vari ous ipPRyEeRpl Ly c Gtpsss dng Xy ss‘bﬁﬁ‘#gatrlé@?{ orf 21°996H733) 9*a

m Xxi ngdi ssol hleagmgglfamlaZ (fJ:&O/eV@lhinles bi | obes), a conpressing-dissol vi ng
region 21 (100/33), wg} ol,lljtlet K %I oréa213 (éwo 15 mHebeld %.[bes Qn one
screw, one 30 nm col I ar 5 the Gther "SEY and a %I?/ c separatl ng regi on
3 (30 nmm conpgerade- 28he 10@@&@) orngam)/sec@naumq‘zlple hewateamsesuctessi vel y
exhi bit tr i N gi 0) rans egi 20
(100/ 66)2,% g?)%%%etglm %é{ereefl s]t% %1/]%3)”1@5‘%%%%55%%%3?% B0
(100/50), a EéApradsitey PEgI BATA (@@@/ 3Pquigd kﬁé’adpﬁﬁtyegFﬁﬁSQ‘BaPlGOI 33)

and a conpregsbl@aheed ehded W RHe thhe gﬁicﬂé’é@ed Nelbfckets @anMepkhe
| ength of the 35 re%do%yandthelenth of [gltc in for scre with a

di ameter of S8PRh dPstHHEE HelTRBH 5)?55 L ST hescpﬁ this
i nst ance conphesitvgira Ceeu rdevBCe 72 simihn-sTr aw edectdéerc. mot3xK), APRL‘ZOOS

25 example.

In order to ensure that the processed
plasticizable consumable substance passes through the
die, this motor can be assisted or the load on it can
be 1lightened using a positive-displacement pump, such

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

More precise control of the spraying, the
distribution and the injection of a liquid or pasty
consumable substance can also be provided by connecting

35 a positive-displacement pump between the outlet of the
first section of the extruder and the spray nozzle, the
coextrusion die or the reinjection opening, for

example.



- - 15 The geonetry represented is not limted to these dinensi on§0¥qum3are
given by way of exanple. It can be transposed to other extruder nodels, in
particular the BC- 45 nodel (screw with a dianeter of 5 55 nm and di st ance
bet ween axes of 45 mm) or the BC- 92 nod (screwwith a dianmeter of 115 mm
and a di stance between axes of 92 nmm of the same series, for exanple. The
screw pitches are pr r d I .except ver i t he
bl ocki ng regi on, whi gﬁsi gﬁ?%étp%e éj%a l?‘;é ztll%ng‘{hg Ff%escé(’)nﬁzt rlalz\?erg%l%ﬁeg%everse
pitch of thedrAeHdbad Pedpynwith wisifsirends Bia +hon dnpepted nérevingt ches
for the passageyRicihe processed nass, the reverse pitch of the bl ocking
region 3 does not, exhibit 15 any of them _so as to be able to be as
ef ficient as”podSiBIeE i nlit s +3PERHTREVRAM ¥ seRRLASBH Yevice. EAESEs seen
in nore detakhbbdileftr 8£7theh@1ut! eti roReid ahl Lididied idstisecikon 1 of
t he extruder exhi.gi és an axi.al obl oBg shape, in th'hs 20 insé ance_t he shape
of a figure BFgKt9e@oderiesd hetentiFe 9 th of the S§A¥d r8gFbAeB3
(facing the 66l the) eabduarer happhegfeminoocfhe ecospcesstion hegzam,21 and the
separation regi Qn 3r(e]‘ac% ng .ge cones).. ;5’276 exan$l es btel ow_are_pr es§nt ed by
way of 25 ilTustraron of tiiedFSCEET S cordi ngtY b THe Preent °THVERt i on
and of the pevdodimenhi ofi ithenplesiti,t iposdiikile aro aghtidi inn Thevpee céat ages
and parts, ar t herei j I 0, i L ndi e 0
Bampl e T UeE D e e T T et S8R ord) o
in which t he®&xtduderedst aoticexBPERYBRI22i§pencliudeadtr éR davi €eViFeh a

screw di anet gepetaB8 fPbANEna sgtewgkength of 2100 nm 35 The addition
device is produced in the formof a holl oiv]acyl i ndrical drum provf ded after

the outlet of tHEBKG udér, WFPSFAAPARTFRLLY es HHRFRSH tGeneral | FHRh5Fi zont al
axi s and exhéhbbdimenti 6§ uvhpeplpatt,, itrhred dhiMan fdddid gz zdesiexhibi ti ng
an intenpal g'rg%gsa 9k erd Ooé?feéog% 0 e di) Of LA ”Sf Lo gEof a
partial 'y opén rotary cylindrical "drum i cHdrumsurfounds tHe dre of the
extruder andathéesatt Png spany @edzdehilgialsiddd in g diepaee , sepasateont al
row of five gprayrR@zakesugthe 5 furthest upstream of which is positioned
at the cutting neans. The dryi n%ﬁdevi ce i.s a hot air drying tupnel. In

|
order to prepar&*&%EF up?in MMAt 1G8deiYon BFPYHEERYE r uder , FBBTKY/ h of
caster sugare@bedifiedtssdl ke phemnei,n inn whi dég/dh efddiadiesn adelvibe is

t enper at,ure ] yr ar.sol ution is_ _brought therein . In
or der ttg%preéié?%élgeéeréejg?géa}e%gi ﬁht%heg%%g%%d Ospeeclﬁrgzn 8LFF t%geex%gﬁégg t he
fol | owi ng cospohians upetiBam wedd thiserceitd etk reningi Zer sem| feauB4o00Wheat

flourll. 4Su0598@éa§€00§ed&g%g%ca&io%e%g%%lng gmcﬁarmaitr?%@@%%ﬁé@ OWheat
starchl12. OPal m kernel fat10.025 Water13.0 T6 do this, the powders are first

dry-nixed. TRE BR§ BX&¥Uf@T the fat and the water are subsequently mi xed.
- Figure 5 is a diagrammatic view in vertical section

25 of the extruder along the axis of the left-hand screw,
illustrating an embodiment of the geometxry of the
screws of the plants represented in Figures 1, 2, 3 and
4,

- Figure 6 is a diagrammatic view in horizontal section

30 of the extruder along the plane defined by the axes of
the two screws, illustrating the same embodiment of the
geometry of the screws as that represented in Figure 5,
and
- Figure 7 represents in greater detail the embodiment

35 of the outlet opening for the 1liquid or pasty
consumable substance represented in Figure 5.

In the embodiment represented in Figure 1, the
present plant comprises a twin-screw extruder separated

into two distinct sections 1 and 2 by a dynamic



" 30 The mxture is processed, namely it is cookedextruded at 150C wspdeg 70635
bar, the screws of the extruder rotating at 218 rpm The thernoplastic mass
. thus obtained is extruded through a die produced in the formof a front 35
pl ate pierced with four cylindrical pi_pﬁ_ each energing onto a circular
outlet orifice with a dianmeter of 5 mm "The cylindrical strands thus

ext ruded- exp i h a0l spac i i.ately cut, up using a
f our - bl ade c%t%ggr}artgtog‘t ?jnegigg%eeg%ooggp%e%gi ﬁg‘m?’ﬁ% 4’3 %u‘i‘bﬂq%oﬂ‘iagsn 5
10 15 20 25 froflt wal ladsditivn dievicde’ c8 t eande ndryingedebyca (not
conventi onal r@k,%tsrei&erggt_or (option chosen in the case where the addition
device is provided after the outlet of the extruder) or by a hydraulic
nmotor integral wth {THe dieipoperew wWevékenekesdpdy¥snbly t Re ME@Hf an

addi tion glevieg at e di@osdPanded; £tSadd P+ AL S dnBaiPugegbiatped with
a dianeter of approximately 10 mm,6 The pellets are coated sprayj ng them

‘ by
with the aboP&V&R uFOMRAIFE™SHNS i dg ilemi™ hB82€Yr uBtbeVRgCBpr §9Bd BRder t he
effect of a sltealadledent RICIRIY M hedjt@eiedlody.of the nozzle under a
pressure of 1.8 bar. _The cereal.pellets are dried w the.,air at_113C up
to a residual water @¢ont Eﬁ‘tlsof P‘§§ t?\@ﬁoé’h}’é‘erﬁ grﬁfma&rg‘ecr B&@W’suﬁéﬁcoat ed
breakf ast cereapopehitet ofare ihgeidboai pect yExamshemad e conpsisatee pat food
with a sft LOuerlfl Ghdy CLUISIYEX ECLLOT SbBcREAPAr Ghulsidl) & pLag! as
represented in Figure 1. 1n order to prepare a pasty consu | e substance
for the soft deNier oMby isHa S iatstl erth i e dieatheersi g ct Bwrreyided

(da ext ral BCiEZ,tw@i,:éth%ér@dﬂi%é}g; corgrongi HRFLel ﬂtTEQUPEQuiB%@i n and
are m xed therein continuously in the follow ng grgpor,tl ons, Qi ¥en as % by
wei ght : Meat Ppf&tei rFCPﬂiﬂ%‘?ﬁ%%t eS¥BS8aNE_ci PRFR26SS CHicke % at L455kbl asses

0.5 Dye 3 Vikating an@iiracefwieneis dedddidm tihe 4nrotitbect opsnihge

i et eri T at 6 OF JOUGE ol They AR EoMEBECH of Tt Falts S TA ot S CPew and

m Xi ng bi | obdyslesvient ssepihation device 3. This opening 11 is
connected to the die 4 via a pipe 12 which passes
through a positive-displacement pump 13 which makes it
possible to inject the 1liquid or pasty consumable

20 substance into an extrusion pipe 16 emerging onto an
annular or central outlet orifice 8.

A plasticizable consumable substance B is
introduced into the second section 2 through a feed
device comprising at least one feed opening 14 provided

25 in the fifth compartment v of the barrel, downstream of
the dynamic separation device 3. The mass of substance
B processed in the second section 2 is pressed through
an extrusion pipe 15 emerging onto a central or annular
outlet orifice 7.

30 In this first embodiment, the addition device
is thus provided at the actual outlet of the second
section of the extruder, where it 1s produced in the
form of a coextrusion die comprising the two extrusion
pipes 15 and 16 emerging respectively onto the central

35 or annular orifice 7 and onto the annular or central
orifice 8, depending wupon whether the strand is
extruded through the central orifice and a 1liquid or
pasty consumable substance is distributed through the

annular orifice around the extruded strand or whether



-3 0 APR 2003 - 18 tenperature of the barrel is maintained at appfd®Riglel y
49C. In order to prepare a plasticizable consunmabl e substance, nanely a

. cereal base for the crunchy 5 exterior, in the second section of the

tw n-screw device, the follow ng conponegts are introduced therein, are

mi xed therein and are processed therein continuously in the follow ng

propor tions, + fkVeR ya$ Y% ek Gtaadd %ghgﬂ?gfggg%ﬂwg&}ﬁg @%ﬁ@é%&ken

meal 13Soya flour1315 Vitam nslTrace e _ i e second
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under the ef Lt essure, shear and tenperature in the second
section, greé?%%tgiﬁanggggn%éxiting fromthe die and forns a shell which
becones solid and cribey guEass coovdi ngsahdedugnhyy 3beThedmpissty subst ance
and  he jGPr eabpbase; ake, CORXLI Wdpdnat deospeclhye HApouglputy)such that the
ratio by weig P of the soft intefior to the crunchy exterior of the
conposite product istaoGrsoEmbodineprropossented The FAGNA t3 ofhehe

water in thepgekentntglhat and thaklbgohiBe €bUNERYtextepiOsentedadjysted so
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The separate addition device 17 is provided in

20 the form of a hollow cylindrical drum (not represented)
rotating about a generally horizontal axis and
exhibiting, in its upper part or in a side part, at
least one spray nozzle (not represented) capable of
spraying a liquid consumable substance over the product

25 to be coated stirred in the cylinder.

In this second embodiment of the plant, a
liquid consumable substance A is prepared in the first
section and is injected into the spray nozzle via the
pipe 12.

30 A plasticizable consumable substance B is
processed in the second section 2 and is pressed
through at least one extrusion pipe 15 of the die
emerging onto at 1least one outlet orifice 7. The
cooked-extruded strand thus obtained is cut up into

35 pieces by cutting means (not represented) and the
pieces are introduced, indeed even transported, into
the addition device 17 in order to be coated therein
with the liquid consumable product sprayed over them by

the spray nozzle.
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tenperature of the barrel is nmaintained at 120C. In order to prepare a
pl astici zabl e consu e 30_substance, nanely.a cereal base, the fagllow ng
conponents are intrggﬁ%%chﬁgggtﬁéegggoﬁaesg%ﬁﬁgﬁqu%gﬁé%%ﬁﬁisﬁﬂfﬁb%evice,
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length tosdi gopigent athPant 1051 ansh ddeYs are; commposed-Grasdoudy e-pitch
screw el ement_for transportation, a reverse EI tch el ement for conpression
and shearing BFUEEt lape 2SCERE stPhl &henr agtel Bhint iftor CORPHLEESN A 15
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manuf acture of a conposite consumabl e product by doubl'e extrusion,, in which
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cooked-eﬁ%rudelg in, a ngond section of the tw n-screw extruder separated
dynam cal'Py fromPHe®fifst, at |east one strand of a cooked-extruded mass
is obtained, it is cuh upliastdciizeabde, tdumndumpble orspastyncenssnmabl e

substance is the_co de d . and iqﬁ§:§ if aﬁ%’g}_gg:"te
consunmabl e pr%ldﬁég%éa%% oﬁ?ai \%15% t%%‘lr;e (?omggl&?]l i_c% the Iiolsui or pasty
consumabl e substeawr@le ixt addEdtt oonRe evokedERTr WIEE mdSs BY coHf | rfgl.e 2.
Er oce;s accorghegging C @hﬁbl,a'tln_ﬂ@é%@ thige pi&%@ﬁe@[)%ﬁmf[@i af t eLTrwey
ave been_cut _u sprayi.ng a_ liqu onsungpl e substance over the cut-up
pi eces WAl e %‘B@F?%hﬁ’?’fﬁéﬂ?gasrﬁ%@esg‘f‘&r ?R aﬁﬁ‘ﬁ%f acdt uFEtor "R jOsi te
consunabl e propdeces by bgoubtwe: teixig usmeansi nawhiached | itqui dtloe pdsey 4
consunabl e s : r r i irst i i.N~-SGr

extruder, a ;‘P@ﬁ%&z}é I_eg ?%%sau btlmetacs.%]{)sfaﬁ@_gg%ls?ggg&g%- té—j‘gtaptﬂ%gdeelq}lea
second secti oPibiet herififescpPéwtbgt Adgepnsepar srdd ey Mamisc IMIr FHohs t he
first, at | eaadr®Pegstrand of a cooked-extruded mass is obtained, it is cut

up into Eieces, the liquid 8r,gasty onsumabl e supstance i s added to the
cookedextruded nmass ahdspi 3CELCPRa LORPOSI t e ERRSTARAbDIZE pr T
obt ai ned t hergbpray norzik 1 t hbeoebdkédaxit raudedt sty argliadripnégrdtwed W th
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manuf act ure ofeangohpo$i Bak dHruMis et produat sbyoddublos -epepugiagtt, of
conprising a ;MM &nSEXEM¥hds downstream of the cutting means.
30 In the embodiment represented in Figure 4, the
present plant is analogous to that represented in
Figure 1, except for the fact that it comprises an
addition device provided upstream of the outlet of the
extruder, in the form of at least one reinjection
35 opening 33 provided in the barrel of the extruder in
the middle of the final compartment wvii of the second
section 2.
In this fourth embodiment of the plant, a pasty

consumable substance A is prepared in the first section
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In the section 2, the screws successively
exhibit a transporting region 19 (200/100), a
30 transporting region 20 (100/66), a compressing region
21 (100/33), a compressing region 24 (100/50), a
compressing region 21 (200/33), a kneading region 25
(100/-33) and a compressing region 26 (100/35).
The figures in brackets give the length of the
35 region and the length of the pitch in mm for screws
with a diameter of 88 mm and a distance between axes of
72 mm, the plant in this instance comprising a Clextral

BC-72 twin-screw extruder.
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5 55 mm and distance between axes of 45 mm) or the BC-92
model (screw with a diameter of 115 mm and a distance
between axes of 92 mm) of the same series, for example.

The screw pitches are preferably double, except
for the reverse pitch of the blocking region, which is

10 preferably single.

In contrast to the reverse pitch of the
kneading region 25, which exhibits on its perimeter
notches for the passage of the processed mass, the
reverse pitch of the blocking region 3 does not exhibit

15 any of them, so as to be able to be as efficient as
possible in its role as dynamic separation device.

As 1is seen in more detail in Figure 7, the
outlet opening 11 of the first section 1 of the
extruder exhibits an axial oblong shape, in this

20 instance the shape of a figure eight, covering the
entire 1length of the outlet region 23 (facing the
collar) and overlapping onto the compression region 21
and the separation region 3 (facing the cones).

The examples below are presented by way of

25 illustration of the process according to the present
invention and of the products which it makes it
possible to obtain. The percentages and parts are shown

therein by weight, unless otherwise indicated.

30 Example 1
Use is made of a plant as represented in
Figures 2 or 3 and 5-7, in which the extruder is a
Clextral BC-72 type twin-screw device with a screw
diameter of 88 mm and a screw length of 2100 mm.

35 The addition device is produced in the form of
a hollow cylindrical drum provided after the outlet of
the extruder, which drum rotates about a generally
horizontal axis and exhibits, in its upper part, three

twin-fluid nozzles exhibiting an internal diameter of
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part, a horizontal row of five spray nozzles, the
5 furthest upstream of which is positioned at the cutting
means.
The drying device is a hot air drying tunnel.
In order to prepare a syrup in the first
section of the extruder, 60 kg/h of caster sugar are
10 dissolved therein in 13 kg/h of water and the
temperature of the syrup or sugar solution is brought
therein to 76°C.
In order to prepare a cereal base in the second
section of the extruder, the following components are
15 mixed therein (kg/h):

Maize semolina 84.0
Wheat flour 11.4
Sucrose .8
20 Sodium chloride .2
Calcium carbonate .6
Oatmeal .0
Wheat starch 12.0
Palm kernel fat 10.0
25 Water 13.0

To do this, the powders are first dry-mixed.
The dry mixture, the fat and the water are subsequently
mixed.

30 The mixture is processed, namely it is cooked-
extruded at 150°C under 155 bar, the screws of the
extruder rotating at 218 rpm.

The thermoplastic mass thus obtained is
extruded through a die produced in the form of a front

35 plate pierced with four cylindrical pipes each emerging
onto a circular outlet orifice with a diameter of 5 mm.

The cylindrical strands thus extruded-expanded
in the ambient space are immediately cut up using a

four-blade cutter rotating at 6000 rpm against the
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of the extruder or by a hydraullc motor integral with
5 the die (option which makes possible the use of an
addition device at the die).
Expanded cereal pellets are thus obtained with
a diameter of approximately 10 mm.
The pellets are coated by spraying them with
10 the above syrup while stirring them, the syrup being
sprayed under the effect of a stream of entrainment air
ejected out of the nozzle under a pressure of 1.8 bar.
The cereal pellets are dried with the air at
113°C up to a residual water content of less than 3%.
15 Light and crunchy sugar-coated breakfast cereal

pellets are thus obtained.

Example 2
A composite pet food with a soft interior and a
20 crunchy exterior is prepared using a plant as
represented in Figure 1.

In order to prepare a ©pasty consumable
substance for the soft interior in the first section of
the twin-screw device (Clextral BC-72 type), the

25 following components are introduced therein and are
mixed therein continuously in the following

0

proportions, given as % by weight:

Meat protein hydrolysate 40
30 Lecithin 0.5
Chicken fat 45
Molasses 10.5
Dye 3
Vitaming and trace elements 1

35
In the first section, the screws exhibit a
length to diameter ratio of 9:1 (for a total length to
diameter ratio of 20:1) and they are composed of

transportation screw and mixing bilobe elements. The
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contlnuous ing propor ions, given as %
by weight:
10
Milled wheat 45
Milled maize 24
Chicken meal 13
Soya flour 13

15 Vitamins
Trace elements
Tallow

w o
o Ul

In the second section, the screws exhibit a
20 length to diameter ratio of 10:1 and they are composed
of a double-pitch screw element for transportation, a
reverse pitch element for compression and shearing and
a trapezoidal single thread element for expulsion or
pressing. The temperature of the barrel is maintained

25 at approximately 120°C.

The consistency of the pasty substance for the
soft interior is adjusted in the first section so that
it is just capable of being pumped through the die but
that it rapidly sets solid after exiting from the die.

30 The food substance, plasticized and heated
under the effect of the pressure, shear and temperature
in the second section, greatly expands on exiting from
the die and forms a shell which becomes solid and
crusty during cooling and drying.

35 The pasty substance and the cereal base are
coextruded at respective throughputs such that the
ratio by weight of the soft interior to the crunchy

exterior of the composite product is 40%:60%.
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he flrst section of the twin-screw device (Clextral

BC~72 type), mackerel flesh, an enzyme for its
digestion, sucrose and molasses are introduced therein
and are mixed therein continuously in the following

o,

15 proportions, given in % by weight:

Mackerel flesh emulsion 80

Enzyme 0.5

Sucrose 10
20 Molasses 9.5

In the first section, the screws exhibit a
length to diameter ratio of 9:1 (for a total length to
diameter ratio of 20:1) and they are composed of

25 transportation screw and mixing bilobe elements. The
rotational speed of the screws is chosen such that the
mackerel flesh is minced. The temperature of the barrel
is maintained at 120°C.

In order to prepare a plasticizable consumable

30 substance, namely a cereal base, the following
components are introduced into the second section of
the twin-screw device, are mixed therein and are
processed therein continuously in the following

()

proportions, given as % by weight:
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Dye 3

Tallow 4.2

In the second gection, the screws exhibit a
length to diameter ratio of 10:1 and they are composed
of a double-pitch screw element for transportation, a
reverse pitch element for compression and shearing and
a trapezoidal single thread element for expulsion or
pressing. The temperature of the barrel is maintained
at approximately 120°C.

The impregnating syrup prepared in the first
gsection 1is thus reinjected into the second section
close to its outlet but sufficiently upstream for it to
be well mixed with the cereal base before it 1is
extruded.

The ratio by weight of the syrup to the cereal
base in the composite product is 10%:90%.

The composite product thus obtained has an
appetizing mackerel flavour and proves to be pleasant

to eat, both for humans and for pets.
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section of the twin-screw extruder separated dynamically
from the first, at least one strand of a cooked-extruded
mass is obtalned, it is cut up into pieces, the liquid or
pasty consumable substance 1is added to the cooked-
extruded mass and pieces of a composite consumable
product are obtained therefrom, in which the ligquid or
pasty consumable substance is added to the cooked-

extruded mass by coating.

2, Process according to claim 1, in which the pieces
are coated after they have been cut up by spraying a
liquid consumable substance over the cut-up pieces while

stirring them.

3. Process for the manufacture of a composite
consumable product by double extrusion, in which a ligquid
or pasty consumable substance is prepared in a first
section of a twin-screw extruder, a plasticizable
consumable substance 1is cooked-extruded in a second
section of the twin-screw extruder separated dynamically
from the first, at least one strand of a cooked-extruded
mass 1is obtained, it is cut up into pieces, the ligquid or
pasty consumable substance is added to the cooked-
extruded mass and pieces of a composite consumable
product are obtained therefrom, in which the cooked-
extruded strand i1s impregnated with the liquid or pasty
consumable substance by reinjecting this substance into
the second section of the extruder close to its outlet.

4. Plant for the manufacture of a composite consumable

product by double extrusion, comprising a twin-screw
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extruder.

5. Plant according to claim 4, in which the sgeparate
addition device is produced in the form of a rotary
cylindrical drum, a first open part of which surrounds
the die of the extruder and the cutting means and a
second non-open part of which extends downstream of the
cutting means, the spray nozzle or nozzles being provided
in its upper part or in a side part.

6. Plant for the manufacture of a composite consumable
product by double extrusion, comprising a twin-screw
extruder separated into two distinct sections by a
dynamic separation device, at least one die, cutting
means and a device for adding a liquid or pasty
substance, in which the outlet opening of the first
section is connected via a pipe to an addition device
comprising at least one reinjection opening provided in
the barrel of the extruder close to the outlet opening of

the second section.

7. Coated composite consumable product obtained by the
process according to claims 1 or 2.

8. Composite consumable product impregnated throughout
its body which can be obtained by the process according

to claim 3.



