; JKe3e>; <.J6.T*10 4 SEP 2002 1 The present invention relates to the
extrusi on of "chocol ate and nore particularly to a process for the
continuous extrusion of solid or sem -solid chocol ate using a scr&éySEP 2002
extruder. 10 In our co-pending EP-A-93114251.7, the entirety of which is
her eby incorporated by reference, we descrille a process for plastically
extruding a fat-containing confectionery material which conprﬂmﬂ l mm m
the fat containing confectionery material into an extruder an mMIﬂ w ﬁ&
Pressure to the fat-contapning confectjonery material in a substangjgl!ly
solid or seni-éﬁrﬁ&qﬁﬁﬁﬁoﬁfﬁﬁgﬂ3??w%€d%§¥?%§ﬁ?' of a fIOM/constrict?ﬁn

wher eby the tenperature, pressure, contraction ratio and extrusion rate are

such thatc the fatd oalkngngont 85t LANGrMRLCERE! of Sridrided Ao [ gERI NS

20 in a §hbstant|ally S _or_sem -sol i1 d nonpoura mto produce an
axi al |y honpgerfdL&oERt PAGEHCHE DERhIEtEh A PEGCESEr 6% TGV ITHRESI s of
substanti al |l y tdhemsastenpbdf sbeidsot eendi-ec@Xdt chbcd herexdgiuden, seheeh i s
capabl e of rete%gyfaae&ps shape and which has a tenporary flexibility or 25
plasticity enabling it to be physically manipulated, cut or plastically
defornmed before losing its flexibility or Y plasticity. The tenporary
flexibility of trhewexteugerdiss-EoHR-2311Q5307 coth@cérn ety wEt @hish is
obtainedin the e%§e§§c82 8?5&%&“%?*9@?&&%8@8d &8‘£§§E¥fﬁ% %@%%BE sg, £0x
application may 1ast fox uB 0 4 hours or noré, "e.g.Trom1l's cona-or Tess
to 2 hours, e. plastérrldysexbreding al faduronbakhirg t¢ifqsdriiosdryf tenporary
flexibility, thewetibudeditRtcomiYaidd FeddngophectdOnamtaintiayi al may be
cut cleanly and t@lsth in con{rqft tot%at-con alnlnggﬁgnfe ti.onery

mat eri al extrudEd 5y “A°BFo¢ T3S Eﬂ%§%}ib8& FACESIGE FF8rYaFfer the
tenpor ary; | exiggigsisuyehss beenfdusiontediniogacenfestiawry materathdeot ate
which has to tﬁsdw%%hﬁﬁiﬁhlghééhﬁé(ﬂf Gkl -B81 04 hesh e dP1 VBl §PatEi&dm
owng toits b%#ttlﬁness. 4 855_200 Thg eﬁéru5|oqagéﬁ%ess na¥ be carri ed:
out bat chwi se Gont-PHUSTRT X Hrid b B SERRMp RS BFRS 89e8T 6PNt i nuous
extrusi on are: doDtgpcthenerdtisian reattgussogonstaramiamithesr thpt £t - and
15 containing confectionery material is extruded and remains

in a substantially solid or semi-solid nonpourable form to
produce an axially homogeneous extruded product having a

cross section that is of substantially the same profile as

the die exit of the extruder, which is capable of retaining

its shape and which has a temporary flexibility or

plasticity enabling it to be physically manipulated, cut or

plastically deformed before losing its flexibility or

20

25
plasticity.

The temporary flexibility of the extruded fat-containing
confectionery material obtained in the process of the
above-mentioned co-pending patent application may last for
up to 4 hours or more, e.g.from 1 second or less to 2
hours, e.g. from 10 seconds to 1 hour. During this period
of temporary flexibility, the extruded fat-containing
confectionery material may be cut cleanly and this is in
contrast to fat-containing confectionery material extruded
by a process as described in EP-A-93114251 after the
temporary flexibility has been lost, or to a normal set

30

35
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b) coextrusion is sinpler because the chocol ate or fatcontaining
confectionery material is extruded at a constant rate. c) continu%g
downstream cutting of the extruded fl exibl.e chocol ate can be carri dsghﬂman
order to form sectioned pieces. 20 However, when carrying out continuous
extrusion using a screw extruder, heat may be generated by the friction of
t he shear of the chocol ate between the screw and the barrel wall. This heat
tends to raise the tenperature so that the chocolate nelts and the
liquefied fat of th d 25 chocol ate a Iubr cant causing the
chocol ate to sIFPH éFﬁsVEfﬁ% b5 1 qﬁa% a&ﬁgcﬁfﬁgé L CUSkEPEdi ng
efficiently. |tohhenwnperuanwOmhxlsnduxarhowmhgteOstﬂnﬂhtrﬂnlehesaff|C|ently
at the syrface of the barrel wall and slip sufficiently at the surface of
the extruder screw in 30 order that the_extruder can generate an extrusion
pressure. It isPEqEXtFYSiABOPIHERSS MAY PReCRERPRY AU £24CheifReP I surface is
not sufficientloertiighotiel gaase sanis teanaimpdle s nef t adgarafagedse ochaeak aheous85 W
have found that,, y,Ggretyl.control of the tenperature of the barrel wall
and of the screw, we can ensure that the chocolate remains in a
substantially solid or sem-solid -3 04 SEP 202 state with a suitable
degree of 45l | ppagenhagakbstsihe soyewserahbiagt aanehidicitertrupxbayshea

t hrough the barrel. 5 According to the present invention, there is provided
a process for the continuous extrusion of chocolate or a fatcontaining
confectionery it eeeskrusiony bs stimpdeaxbeddese vithe ifhesedritsesrf &6 ng t he
chocol ate or falonganhahyi gn Ad-CitHA6t maReEYa Bl £1d:@rudeioathe &6f&Ment
extruder and gen%ratlng a pressure to force the chocolate or fatcontaining
conf ectionery m&t€rial in a substantially solid or sem -solid nonpourable
form upstiseam of a flow constriction whereby the tenperature of the screw,

the 15 te”perakﬁr%oﬁt1ﬁﬂ§h§“ﬂdﬁﬂsﬂﬁﬂaﬁ ctbeis r@ﬂHﬁﬂ?%&trﬁH€§S§I€X1ble
contraction rat extrusi on rate are_suc choco

o e B AR s P kaige PRt St CARSF (57 SONEERRt TAM v sol i d

or sem -solid mdepearable formto produce an aX|aIIy honbgeneous extruded
product 20 having a cross section that is of substantially the same profile
as the die exit, of the extruder, which _is capabl e of etalnlng%lts shape

and whi cl2ohas HOVENEH! aYyeH | BEBIFG: PUEr CPP BRI P*EREBEPRGUF IR & be
physi cal | y manispukat edtroder ohepgltaseychkl| gemefaratedybéher ériosiom af s 25

flexibility or tpbaghbgttys Eﬁéﬂﬁﬁo%BQQQEaB@t&EEﬁ”EHQ s%%ﬁwbﬁnéafﬁé BH e 107
whi t e chocol ate. _Fat _cont.ai ni confectionery materials may include sugar,

m |k derived cHﬁﬁgneﬂ?ks herf f&PAgndOshRT e fqgﬂﬂgiéﬁﬁfﬁbf% Hat
sources in di f cepcodepe opolts amsl ihei hjgae fiikdtiate ofonhenneltsd t han 10%

more usually | esschiape 5&@/ AL I0ALLr TA8Yt BN D6 LRACOLALEo SbS T Wi

cont ai ni direct ,cocoa butter replacenents stearines, coconut oil, palm
oi I, butter or2GAYPAT Xt LATFE Rl InHRICE RrastartssdéneasT PRt butter and
fat; praline, edfifecénther'It desatimpgstasedtiar whevehboglat&eshaisiml |y

conpri sing chogol af e 2P QUGS MtNFQCOF PHIS & tRB! BEEPe1 wdll and
slip sufficiently at the surface of the extruder screw in
30 order that the extruder can generate an extrusion pressure.
It is equally important that the temperature at either
surface is not sufficiently high to cause substantial
melting of the chocolate.

35 We have found that, by careful control of the temperature
of the barrel wall and of the screw, we can ensure that the
chocolate remains in a substantially solid or semi-solid



5 0 4 SEP 2002 by a cheaper non-tenpering fat; or "Caramac" sold by Nestl e
conpri sing non-cocoa butter fats, sugar and m | k. The tenperature 0
screw may be controlled, for instance, by &3fluid such as water at th
appropriate tenperature flowing through the interior of the screw. For
exanple, the fluid my enter at the upstreamend and flow 10 to the

downst ream end t hrough one or nore |ongitudinal channels and return through
one or nore |ongitudinal channels to the upstream end where it exits. The
tenperature of the barrel contr for instanc by a fluid
such as water osrtag:l éf“(‘}ltgofil 5“%% ede%etehé’%eﬁ 1Rpagfe? %ﬁfﬁ}sc‘fp%l gerew

t enper at ur e f| cuakg inlgr enghfai§aeketeximusdendichgotdle tee redrnedl.| . The
tenperatuyres of the screw and the barrel wall may be controll ed according
to the type of fats present in the 20 material bei ng extruded. For exanple,
fats having hi QRSCTEPSi hY PBE MESIRAFAY SPEAR T LB VR e PIONAER fal | and
screw t han f at prveeisisg fbowehe nedriiti irguoua riks rufhen def)rae afl dtleexirbil &y~ of

the extruded proguch iRy QSn?@é@f&rﬁé}f%attQQﬁgg”Hﬂﬁtﬁe;g Ss%%dv teV\?t EELE' ng

poi nt of the fats present in terial bein regard
to the screw t efI&PacOrRIIFEs t FRet A&t GF@CPéa‘E%oOIF oVt ERERIESREt e Wi I |
adhere tqgt he swrdwcaddnery| maoércdvdmte ahengctée ectwewarendas if the
tenperature is t he t I S e pendi ng on
30 the type of eglt%srglt'gd:l : pf@?%ﬁ[l@t% rf%rtC% Eggngﬂ%(%ao%gq thePteen?er ature
of the the scr éﬁnﬁﬁy‘nbégf F@HQ@%WeﬂCmaéﬁélﬁ%ranéuﬁh%F%#ﬂis £8188C.
Wth regard tdeheetmar-seleahén;scmmlat foem Lpstheamof anFawpat ure of the

barrel wall i s J t@l fq;P:Loztxh lt%t e gﬁéeggl:%ﬂgn{lf sgheo Mnsghghe wal |

and may not extru iclen até présent in
the -518 4 SEIBmPGGEtHE?e‘Pf athq)éia#'geéxma dedthe h%CItEé'mfé?e&@ur pressune.
barrel wall mi}tob@rﬁf:@lﬂbn5ﬁat£b 2 CextRieidauakty {roomuckd that+the. O ten,

the 1 erper at ur ¢, 0f o8 08eDBL" pL. Yl TR (GoRuERLENI Ly e HLquer st hap. T e

i ncom ng chocol e or A i ng co fec in some
ci rcumst ances, eﬁﬁéuﬂéﬁpéﬁa%@@iﬁaqtﬁélééﬂ felidedy iﬁé‘}ﬁ‘lﬁ@lﬁﬁgﬁ@np@%@%me

[ In_Com ng CPOCﬁ|f%?:ﬁ‘L eb pabdeenta rax;lgtmgnheﬁbg@m@m Jelectrmu@al gkoﬂfﬂﬂg |
Sl 1 ppage o 1 at-containin ant e nery ll.a | t he arre
vl [ ot 291 so BEIEA B et BY e theEnee el e yhn e gLy tas "FrE | e
such as form ngrodadet adi e dire spiitabigkbevestiudahe anICh 1$heaB<pﬁ>lal

grooves gref e][ Xe %'leEHDniﬁgtﬂTes PR taﬁdﬂwh@eﬁn%\s tD ﬂfe'?@g%ér?' tch of the
screw and pre %E%Xl 1 av& g& pl¥¥%;cQEgcenggfing f% é% gg %hggiggﬁly
manipulated, cut or plastically deformed before losing its

25 flexibility or plasticity.

’

Theychocolate material may be dark, milk or white
chocolate. Fat containing confectionery materials may
include sugar, milk derived components, and fat and solids
30 from vegetable or cocoa sources in differing proportions
having a moisture content less than 10%, more usually less
than 5% by weight. They may be chocolate substitutes
containing direct cocoa butter replacements, stearines,
coconut o0il, palm ¢il, butter or any mixture thereof; nut
35 pastes such as peanut butter and fat; praline;
confectioner’s coatings used for covering cakes usually
comprising chocolate analogues with cocoa butter replaced



Conveniently, the tenperature of the screwis greater than the tenperature
of the barrel wall, for instance, by from20 5 to 50C, preferably from 10
to 40C and nore preferably from 12 to 30C_4l.n one advant ageous enblbéiShR 3402
the diameter of the screw root increases fromthe upstreamto the
downstream end 25 while the pitch remains constant. |In another advantageous
enbodi nent the pitch of the screw decreases fromthe upstreamto the
downstream end while the diameter of the screw root renains constant. 30
The conpression ratio of the screw may be from1:1 to 5.1 and tEref erably
from1.5:1 to $¥12 EBRPPRESTUH FeRPE<RgbbIe’ 50 IHAF 3F4Gse SBEBCRAPRS 0fe t he
mat eri al bei ng cexbridedg dde-daidao bafttkengits t udjamenher matkt he screw may
be, for instance, from5:1 to 30:1 and preferably from10:1 to 35 25:1. The
di anet er Sof the screw may be, for exanple from 20 to 500mm The screw speed
may be, for exdmgl Eempebature f the gcgesER Yt BOGLPHlethef@Et ual screw
di ameéI er and S%Fn%\t/aﬁ@_éedbfmé/ ﬂe;Ti?els@ﬁhedsbwatae a{tertgx@naﬁbkﬁbEﬂafté\ t he agI t
according to the rement s. . t hr oughput. depends qn.the_screw spee
and rmy be, 1 of SPRSCAREES 1M C8000RG hr rard: RO EBor BLAT orkiih s,
desired, two oeXgpPéef ath@afllid oureenionery Whe ewsiireanpenayame Bbaw uded
i N accor qfancef Mot Pahtbh_goxpw@m} @ind! RBrpags edte !dl?/%trieomonbﬂt@djﬂlélidog, t[]ﬁ
chocol at € 'or fatcontaining ¢ ection eri .Cosextruded wi
ot her food mat&f F&P%%uac% aj%‘:"oél}‘lcrérl tg?légﬁ%xs%?%e{r, %%%ﬁéro B ?lﬁrg%}sﬁs%ef, f ondant
pral i ne, mar shedkhoalsnbugzhe apstakerpy, eng where guekrilséi nghadvant ageous
when the fat-cophgkihbgr& st atid PRSI MRAEl iy ibe @vhitidededn gohol | ow or
tubul ar form hb%ge in guch nbodinegts a nulti-o&ifi?e di e and/ ar
associ ated equitpiEAfCceasPhre fﬁﬁ‘U\ﬁnSPS t PO (AT ROLhRE oF 17 %e
enpl oyed.;520 | thdespfeat th¢ eppropréntextenperatvme Béowsed tmcbumy e

ei ther one using gEUNEEFrsHBIHNERICHEWSe PrwANE USiNg corotating screws.
25 The tenperafure of the chocol ate or fat-containing confectionery
material as it is extruded may conveniently Y be from 15 to 28C, nore
usual Iy from 18heot@beretuyred dnmtB® sor&3@GndBAhEhéapretewsll meantdeon wil |
now be further descsi ped fycdienngf t8XeHP! 8,00k Wath beleLgncs, tgd he

acconpanying drawing [ n which Figure 1 represents a schenmatic diagram of a
conti nuoa® ' exf“PGEFg‘ﬁl %ﬂ%eﬁggasseﬂ?%gewa&l 'egurféti,h?ﬁb“%ﬂﬁﬁ%ér

general | y desi gaatédg Ifoonpnissedly baquite kl waroerdedrnel hwallcaold ng
jacket 12 havigg-ap {iletedQr h%%h%;ngoJI%P'nqeléé}in%ngoﬁ‘Htot'f‘}% d&freroglsl ng
fluid 14, an inlet for the feed naferial to be

flexibility of the extruded product may be affected by the

| f

temperature and the melting point of the fats present in
25 the material being extruded.

With;regard to the screw temperature, if the temperature is
too low the chocolate will adhere to the screw and will not
advance along the screw whereas if the temperature is too
high the chocolate melts causing blockages. Depending on

30
the type of fats present in the material being extruded,
the temperature of the the screw may be from 10° to 35°C,
and more usually from 15° to 30°C.

35 With regard to the barrel wall temperature, if the

temperature of the barrel wall is too high, the chocolate
may melt and slip against the wall and may not extrude
efficiently. Depending on the type of fats present in the



~ 04 S EP 2002 extruded 15, a die 16 having a circul ar cross-section
and a dianeter of 6.5mm and a screw 17 whose root dianeter 5 mcreggese% 200
fromthe upstreamend to the.downstream end .and provided with thread 2’33
whose pitch is constant fromthe upstreamend to the downstream end. The
screw 17 is provided with a channel 19 for heating fluid extending fromthe
upstream end to the downstream end having an inlet 20 10 connected with a
concentric channel 21 leading to an outlet for the heating fluid 22. The

t f the.ab bed trud
Goccribed in { RETPOLFBuP R B Bec 1 SRR L 1 M9 2 C BEOP AL 5° bUf2 bhs

havi ng a tenpematube 6foR2G&T & ed@0i’At omphe tbwarlelly froof ~€Ré &xttl@eE. 10

through the feedt2q, |Bhéttéﬁpefrahﬁ1r%cbgwtﬂiz Basre AATeLRk @En38Hﬂént§‘lJ ength
to di aneter ratbl 0. of 4 a?t corrpress*)on I%EGCO dr}\%§a screw speed “of

65rpm A 50: 50 °fi )J(PUF’é BIF Tttt lé‘r?(‘j"mdflch °aPtesr 4 dRE ERFEAGA I The cool i ng
jacket 12 of tkenfartéednanyl metteariadt b2OC fhoswme mlcnmg:knstlaecehannieés 19 and

21 of the screwemgéré\@uweo§ctrrf'evvhfaqirat1e§anh@ay%‘%é digheeokakg agvances at a
rate of |5kg/hr _and.is extrude rou a r configuration

16 with
conformng to CREPTSRIt FROLR %Fnd’rhgég'cf’%ﬁ%bﬁ”a‘“r%/ Cﬂ“&)‘?FEFPPF{}Y\Ahl ch lasts
for aboufgl homateB3faExaTipd es2ddade cliotbkafat hudriterinihgvcngfact borpenat ure

of 22C are fed aegelabea@@fr{seé thk ?:faé-EQQ @é]quév a]i%ot Beovghutbe fged inl et

15. The screw 17 has di anet er of 35 diapeter _ratio of
20:1, a 2:1 coﬁﬁP@E@Pbﬁ‘\grQﬁ FPFF¢la wééllev\Fs‘E)eéW o‘flfﬂélnﬁmsuﬁ 58S 5EP TSR e
of vvater and glhyeogltadindDG@Af |spizratlthgeughes hin cdd iwag 1j.aCket sg2raf t he

barrel and wat !%9 raugh. .t Hg;&q Jcﬁ glgg et of the _9_ 0
4 S E P 2002 s rgg%e%s # scr wrr%glt ln Pﬁe SO g oco at e advances
15 pitch of the screw- and preferably have a longer pitch than

that of the screw.

Conveniently, the temperature of the screw is greater than
the temperature of the barrel wall, for instance, by from

20 5° to 50°C, preferably from 10° to 40°C and more preferably
from 12° to 30°C.

In one advantageocus embodiment the diameter of the screw
root increases from the upstream to the downstream end

25 while the pitch remains constant. In another advantageous
embodiment the pitch of the screw decreases from the
upsf&eam to the downstream end while the diameter of the

screw root remains constant.

30 The compression ratio of the screw may be from 1:1 to 5:1
and preferably from 1.5:1 to 3:1. Compression ratios above
5:1 may cause blockages of the material being extruded.
The ratio of length to diameter of the screw may be, for
instance, from 5:1 to 30:1 and preferably from 10:1 to

35 25:1.

The diameter of the screw may be, for example from 20 to
500mm. The screw speed may be, for example, from 1 to



at a rate of 50kg/hr and is extruded at 21C through the die 16 with a
configuration conformng.to that of the die and has a tenporary flexibility
which lasts for about 1 hour. Exanple 3 10.§Ll k chocol ate buttons h8viSt§ 280
tenmperature of 22C are fed into the barrel 11 of the extruder 10 through
the feed inlet 15. The screw 17 has a dianeter of 90nmm a length to
dianeter ratio of 15:1, a 2:1 conpression ratio and a screw 15 Speed of
35rpm Water at 5C flows through the cooling jacket 12 of the barrel and
wat er at 20C fl t hr h the _channel s, 19 and 21 .of the screw. As._the
screw rot at es, ?%@rps% ?Iggcﬁg%ﬁgt %C%\%i'\'/a%lca&e%ftr APaP T Y THLMRY 8Rd i s
ext ruded t hrougbeidrtat] dvldhai pArsor odiigladatinofihe oaf oradany A at ¢ot hhe of

the die and hasyéqlemxmisy fhextRididnpuhidehehast snf e ahou, Sphedr andS> 30
35 -9. R~i~ts 0 SEF% 2002 % A prgr%gx}s for ltogg cggtl nuous, .extrusi on of
chocol ate or a T3 -Tont & ng"coAPEE! | j &t SPPEKI{RT rifF P SER W 8xt r uder
whi ch conpri sesréqediergnttise chocol ate or fat-containing confectionery
material into the screw extruder and generating a pressure to force the
chocol ate or fatcontaining confectionary material in a substantially solid
or seni-solid FEUT 15 e FUPn?ﬁp’%‘E?%aﬁ%to'fbaéefjl 6RPEBNST IR S‘ﬁt\ﬁﬁéﬁiﬁy t he
tenperatuy g of mae ksa:reem,r}ltilad iemnmcaﬂdare:mhiﬂ:hetharpzedcm lof tthe screw
speed. pressur & SO a6lean; ball & Ah@dUS kAN LALG Al Such,khat the

chocol ate or f contai ning confectionery materral is extruded in a
substantial |y s PIERGeRPREBFFECRRNDAAEBIEL! BRI RD T GHEEded WkFal |y
hogogeneoulsI extstrcead ﬁmro@dmatehﬁai@gs&rgrms.cszeetém, tdwmibdts gbghurt,
substantially t me LLe e di i t er, ichis
capabl e of ret aanﬁlls?lsae’i tfgg"g%%%’e ﬁ%%ﬁ’cﬁ%&éﬁ%l?éﬁbﬁ%ﬁfﬁ %553@@ or

pl astici tysena®ihg isuchobpénphydvantiageavwsnivpanateel, faincasytagrasgi cal |y
dﬁforrred befOl’Q:dr?Eeidtg.oinb&yf hexébidl t:;7/s Qarxtmuagﬁi chly Hdlaaacer it&Bdl?ﬁ Lhat
the tenperature.of t screw i 0] . t 5C, . 1 rature of the
barrel wall is 1+ lﬁ%gﬁ%'t_gn-%i%f&,énnalbnod{)ﬁgﬁg%tsén%el}l%{lﬁlr €0 tc%egégr ew is
greater than thd/epassegiated e@elnnante| agyareoBC tte Shecse2skAl pedcess
according to O ik whel enaytbe dymsfed.ure of the barrel wall is |ower
than the incom ng chocolate or fat-containing confectionery material 3. A
process agording to claim1l wherein the root dianeter of the screw

i ncreases fromihaasisedeam t¥in RCTRNweRtragdar ehay We IUSechangi fal, Peenmai ns
const ant. 10 élﬂae@EBnaogaiﬁ? PESGRSS -30aaRkdhBYstPewd drMoheWneiggncohe
pitch of the screcwtdecreases romthe upstreamto the downstream end while
the root di anet&r-3"6fdi ASTCORstant. 5. A process according to claim1
wherein '"the pitch of the screw decreases front the upstreamto the

doenst ream end B teh@eka0tirdi 3eiy Hodohgteckewdhdeasenihgom the

upstream £ 1 he. SOWIsiLeam end: 6/ B 95038 BREOLSLLhal SHILHLdntgr €1

the' barrel.
be from 15° to 28°C, more usually from 18 to 25°C, e.g.
from 20° to 23°C.
30 The present invention will now be further described by way

of example only with reference to the accompanying drawing
in which Figure 1 represents a schematic diagram of a
continuous extrusion system.

15 Referring to Figure 1, the extruder generally designated 10
comprises a barrel 11 provided with a cooling jacket 12
having an inlet for cooling fluid 13 and an outlet for
cooling fluid 14, an inlet for the feed material to be



7. A process according to claim1 wherein the chocol ate or fat-containing
confectionery material may be co-extruded with another chocol ate or
fat - based confectionery material or another7food material.. 8. A pié&SERS0?
according to claim7 wherein the other food material is ice cream sorbet,
yoghurt, nousse, fondant, praline marshmall ow nougat, jelly or any other
food material.. 9. A process according to claiml wherein a twin screw
extruder is used. .Ah. A . Ay . AN A9fr.A{r.ANr. AY . A . Au CD89l nB4vwQ R Y f

"% | wmhc”Y] ca] ca] cal cal,cal cal,ca] cal.cal.cal cal ca}:c a ca%ca c%ca] calc U{Bca] c
a] ca] ca] ca] ca] ceoﬁat]créﬁd]c?g] ﬁ‘élcﬁ] b*rﬁ] ﬁg]}baa‘l.l.q $2L \Wlﬁluc‘;‘ %%] t&?]“c&]“ga calc
a] ca] ca] ca] ca] chjazwetea] o] éaprvm] cajd alJ|sajevajldapvbabealea] oiaetea] ca] ca] ca]
?aégglé $5$$% 8;1$n8?sr8e;ta8sc'e's' 'fﬁom et Streafl++e|n\?/r ﬁﬁckhecgozréﬁ%rae]aéna eélg] gg]dca] cau
I a 0 . i(v * % % % ] .

] ca] ca] ca] ca] céiré’é’]léﬁ]dcéi]leg] gﬁéééﬁ alieca\‘]béé]ecﬁ]%&]‘&f c%ﬁrb%ﬁaé‘a'r'] ZPFaF88] ca] ca
l++, S- V- - -/ [ *0atrehh2 2RA244 4656 ] hirberthzanb ehix sthel_gddea]icializa) ca] ca] ca] ¢

a] ca] ca] ca] ca alc . a calc
2] cal Sabo6. 6 bIESETE| Babhobeay Ty Trot bt R Sub b o ST Eafatcal
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Milk chocolate buttons having a temperature of 22°C are fed
into the barrel 11 of the extruder 10 through the feed
inlet 15. The screw 17 has a diameter of 32mm, a length to

20 diameter ratio of 24:1, a 2:1 compression ratio and a screw
speed of 65rpm. A 50:50 mixture of water and glycol at -5°C
flows through the cooling jacket 12 of the barrel and water

‘ at 20°C flows through the channels 19 and 21 of the screw.

25 As the screw rotates, the solid chocolate advances at a

rate of 15kg/hr and is extruded through the die 16 with a
configuration conforming to that of the die and has a
temporary flexibility which lasts for about 1 hour.

30 Example 2

Milk chocolate buttons having a temperature of 22°C are fed
into the barrel 11 of the extruder 10 through the feed
inlet 15. The screw 17 has a diameter of 50mm, a length to
35 diameter ratio of 20:1, a 2:1 compression ratio and a screw
speed of 70rpm. A 50:50 mixture of water and glycol at
-10°C flows through the cooling jacket 12 of the barrel and
water at 25°C flows through the channels 19 and 21 of the
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15 speed of 35rpm. Water at 5°C flows through the cooling
jacket 12 of the barrel and water at 20°C flows through the
channels 19 and 21 of the screw. As the screw rotates, the
solid chocolate advances at a rate of 280kg/hr and is
extruded through the die 16 with a configuration conforming

20 to that of the die and has a temporary flexibility which
lasts for about 1 hour.
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35
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1. A process for the continuous extrusion of chocolate or a
fat-containing confecticnery material using a screw
extruder which comprises feeding the chocolate or fat-
containing confectionery material into the screw extruder
and generating a pressure to force the chocolate or fat-
containing confectionery material in a substantially solid
or semi-solid nonpourazble form upstream of a flaw
constriction whereby the temperature of the screw, the
temperature of the barrel wall, the screw speed, pressure,
cantractlon ratiec and extrusion rate are spch that the
chocolate or fat-containing confectionery material is
extruded in a substantially solid or semi-solid nonpourable
form to produce an axially homogeneous extruded product
having a cross section that is of substantially the same
profile as the die exit of the extruder, which is capable
of retalning its shape and which has a temporary
flexibility or plasticity enabling it to be physically
manipnlated, cut or plastically deformed before losing its
flexibility or plasticity characterised in that the
temperature of the screw is from 10°C to 35°C, the
temperature of the barrel wall is from -50°C to +20°C, and
the temperature of the screw is greater than the
temperature of the barrel by from 5°C to 50°C.

2. A process according to claim 1 wherein the temperature
of the barrel wall is lower than the incoming chocolate or
fat-containing confectionery material.

3. A process accerding to claim 1 wherein the root diameter
of the screw increases from the upstream to the downstream
end while the pitch remains constant.
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4, A process according to claim 1 wherein the pitch of the

screw decreases from the upstream to the downstream end
while the root diameter remains constant.

5. B process according to claim 1 wherein the piteh of the
screw decreases from the upstream to the downstream end and
the root diameter of the screw increases from the upstream
to the downstream end.

6. A procgss according to claim 1 wherein the barrel wall

is roughened.

7. A process according te claim 1 wherein the chocolate or
fat-containing confectionery material may be co-extruded
with another chocolate or fat-bkased confectionery material
or another focod material.

8. A process according to claim 7 wherein the other food
material is lce cream, sorbet, yvoghurt, mousse, fondant,
praline, marshmallow, nougat, Jjelly or any other food
material,

9. A process according to claim 1 wherein a twin screw
extruder 1s used.



