2182537 AGGLOVERATI ON 1 This invention relates to a process,for -

agyglQnerating at |east two particulate food products, in which the =~
partijcl es of at |east one secondary product are nmade to adhere to the
partfcles of a main product by nmeans of a 5 l'iquid aggl omerating.agent.

I nvention also relates to an apparatus for continuously car out
this process, conprising an inclined rotary drum a frame suppo ﬂg&ma?
drum drive neans for rotating the drumabokt™its axis, neans for _
i ntroducing the 10 main product at the upper end of the drum and neans for
removi ng the aggl omerated product at the |ower end of the drum The problem
of incorporating heat-sensitive conpo S C certain proteins or
certain am no acids, flavourings or vM&@eal fl.akes obtai ned,

for 15 exanple, by roller drying or by extrusion of a cereal-based
paste has been solved in various ways, including dry-mxing or

aggl oneration of the particles of the heat-sensitive conponents with the
cereal flakes after drying of the flakes. 20 Now the dry m xi ng of
parti cul at e ,pr oduct s iC fl dj f COI’]SI I T
and apparentl densi ty'ﬂllxrs1 dlr}‘rr'TQ’iecnﬁtf A ]'I 07 vte %% nﬁ%r gg??’ﬁﬁ?g%g%
separ ati on. Tlaits Lejasie |tquoa:aurmtalra§e s@¢®@rmta: pn-odubttcbf the

relatively |ow byulde 23 e tak '}Seéjéﬁ/ %éeéje%ﬁcﬁ'af‘y I%PQHGEtOErE%QHbV%bY
hi gh bul k density. However, the known aggl omeration grocesses i ntended to

overcone this dESNEFS toF %Rﬂ%&jrf'gl%%@fal%d“#a’\‘/ep’é dpgEnbY BganEnPiges,
particul arl s whaiquia [aayrgtlidméﬁtﬁ.rﬁg) Fgeatticts differ in their

hygy oscopi ci ty. " TH2 fnvention aldl'Sre e O¥MR" QEBEEAERIPELSES

nmoi st eni ng an

continuously carrying out this process, comprising an
inclined rotary drum, a frame supporting the drum, drive
means for rotating the drum about its axis, means for introducing the

10 main product ‘at the upper end of the drum and means for removing
the agglomerated product at the lower end of the drum.

The problem of incorporating heat-sensitive compohents,

such as certa:Ln proteins or certain amino acids,
flavourings or vitamins, in cereal flakes obtalned for

15 example, by roller drying or by extrusion of a
cereal-based paste has been solved in various ways,
including dry-mixing or agglomeration of the particles of
the heat-sensitive components with the cereal flakes after(
drying of the flakes. .

20 Now, the dry mixing of particulate products which

often differ considerably in their granulometry and
apparent density is difficult and involves the danger of
overrapid separation. ‘This risk is particularly
serious when a product of relatively low bulk

25 density is dry-mixed with a product of relatively high
bulk density.

However, the known agglomeration processes intended
to overcome this drawback of dry-mixing can also have
certain disadvantages, particﬁla:ly when the particulate'

30. products differ in their hygroscopicity.
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intimate mxture of flakes based on starch issuing froma roller dr and
powder -f orm f ood or aronatlc products with water in a fluidized bed #r an
ﬁaggloneratron channel’ to make the-powder adhere to the fl akes. { hIS

rocess involwes the rlsk of © agglonerat%ng t he powder particles wi tlh
aﬁother mhen they are nore hygroscopic Than the flakes. Simlarly, another
known process conprises i.ntroducing 10 cereal- fl akes and a sugar syrup into

a rotary,ydrum al | pxjgg 6ﬂs %ha&sﬁsp ee&Becsa«bmsEQ ot steH1% ng;fa%f' rst two

thirds of thejr path in_t ruman then.i ntroducing an aro I c. powder of
the freeze-drivtipracecnbsknrgpefi flakesecbPracet PR F&aGth Hesging SFFhat it

15 | adhertes t® rhmarlk I Idfytéiﬁyaﬁhabe&dﬁr—fbr? ﬁ]g:eagt&& |afl"6<ﬂ1la\t3.% tph:‘bddldiks of
a onerati n e es, W no an (0] (0] i nin i rregu
g o ot 7 R B & "e AT aTRRa B RalBY 3. 28 ome Tk in, it
I nventi ol is to xpabel tlheapaﬁdepr edbeseahd aheafpakatsus wWihils gnaldess
particul ate f g“&ﬂé iLfceBF”Q g&g%%@r’tﬁg‘s%@ lohd Qﬁ'naz@iaél‘éso”e”y’

and F 5 5

bul k densi ygr escapl cli rate

particul ar, bheontcapathes Ebeof theyomer nerecbmmmw ﬂhagh @'u-‘r k
density and hygipssopicity 25 to be made to adhéere uniformy to flakes of
conparatively low _ bulk denS|t and hygroscopicity while, at the sape
time, providing fo$iwe}§rh¥ghaﬁ8 EnEPPé"oPrPﬁésﬁlﬁﬂmq§§ﬁe%ﬁ%er°d“°1ng
par]E i cul ﬁ.ioe pas@flelslsfla’laekhaﬁdeladsugbe pyeapn&nrt?ventriocaaofgr @dudss a process
30 for the ag oL, a ea rticul at Q rqoducts, in

whi ch t he par%g‘?&%g 913? %egg?soﬁgtds%g%nggfypp Ghlilae zfg@r%agz So adhere to
the-particl estbfst ﬁuontpiudacofbyhﬁeansaah an| ithe dxgylaomerdtdmg agent,
wherein a VOl Lfe Bhul BRgPaR! hebfgeal BaleIAbE RETGL A AT st 00U

hori zontal or”1ncline onerating agent 1Is sprayed onto t he
vortex fram of¥ee@etyRe +REOpERE éF’-é &shizgi Qrsé@@n@a-‘r“}iﬂ modiat dre

di stributigd igahbpe¥otbeynbr B ASkdeky flakes. This process
involves the risk of agglomerating the flakes with one
another and of obtaining an irregular distribution of the

* powder around the rla}.es.
o The object of the present anention is to provide a
20 process and an apparatus which enable particulate food

products differing from one another in their granulometry,

bulk .~ density and hygroscopicity to be agglomerated and
which, in particular, enable the particles of a oowder of
comparatively high bulk density and hygroscom.c:.‘.y

25 to be made to adhere uniformly to flzkes of comparatively
low bulk density and hygroscopicity while, at the
‘same time, providiﬁg for very high homogeneity of the
mixture of said particulate products. _ _
| To this end, the present invention provides a process

30 for the agglomeration of at least two particulate food
products, in which the particles of at least one secondary
product are made to adhere to the particles of a main
product by means of a liquid agglomerating agent, wherein a
vortex of the particles of said main product is formed

35 _about a horizontal or inclined axis, said agglomerating
agent is sprayed onto the vortex from outside and the
particles of said secondary product are distributed in the
vortex from inside. : -



3 The present invention also provides an apparatus for continUoust
carrying. out the process claimed in Caim1l, conprising a rotary drum

i ncline ith respect to the horizontal, a frame supporting:the drum drive_ »
means 5 rotating the drum about its axis, means for introducing the L,
mai n ct at the upper end of the drum afd neans for renoving the

aggl oner at ed product at the |ower 0 urt her |
means ‘for producing a Br BREI{ hgnﬁgﬁti&nesd%§° r’rﬁFﬁvB‘P&&u&naS@ﬁ) sc,psq
i nclined axi sfom @6ntinuchsilyt cararwingfout hthedpuaresat clpdmed isn€ladsmns

2 8o g BB odeRsy, Srussstetings b vempacg e o
descendi ng hé?‘fri¥ﬂnt§%udase§’6 e p &k rtﬁ?kg d*"ﬁg} dlri%"ﬂﬂlasd‘bg X% PEARS (3R
this progess wggating pahe cdtan, aldo agmasams,emeaﬁenservemﬁmmmmn
k f

o oduct s havitile e 1AM BRPALKE BE kRS o2, the B3 SHL bad i o

cter| iCs 10 re
granul oret ry rmvihggltbgccng:lwemﬁe@hsrpdsetk at thejchevey. end| @f the

particular, idrbRs aHEP/FHHEY B6RPricdnd tdnd fﬁﬂoaﬂ-w‘h@sngf ad vortex
SRR A L AU D SO DA LI ST W R (18, oi‘n
Eonpar atiosel yal eﬁrb&:gr pardpi ofrai ther odmah, sath aeastr eahef | aieeszs‘ orfor
R s + T Ee L ERALANS %e%@%&#%ﬁ ool A99h AT 20504 a;h

the sane tine,” glaranteerng ver onogenerty of the m xture. o
various partiseeend parts @fsu t e hl@dsumnﬁ n& OFes SPTaYdng the

attributable éﬁ?iéﬁei-aﬁlnghaagéhe caationusalidat hee9seAdLhes K1 £ai ih prayist
with the drople g gE%StI agent and the contacting of the

partlcles of %%E%B ‘he partlcles of the coated main
It has been found that this process and, in

particular, this apparatus lend thenselves better than
known processes and apparatus to the agglomeration of
particulate food products hav;ng olfferent physzcal
characteristics in regard to their granulonetry
treir hygroscopicity and their buik - density. In
- particular, it has surorisingly been found that the
particles of a comparatively more. hygroscoplc seconoary
- product, such as a skimmed milk oowder for exanole,
may be made to adhere very uniformly_to particles of a
comparatively less hygroscopic main'product, such as
cereal flakes for example, usihg a relatively small
quantity'of agglomerating'agedt while, at the same time,
guaranteeing very high honogeneity of the mixture of the
various particles. It is assuned that this surprising
result is attributable to the fact that the coating of
‘the particles of main product with.the droplets of
"agglomerating agent and the contact;hg of the particles
of ,secondary product with the_particies_of:the_coatea main
produCt thus take place seoarately in space, but cuasi-
simultaneously in time. It 1s thus possible in partlcular
to spray very flne droplets of agglomerating ageﬂt
which coat or cover the particles of nain product very
| uniformly, but only come into contact with them a



f)r_oduct thus take place separately in space, but quasi- sinultaneously in
tinme. It is thus possible in particular to spray very fine droplets of
aggl onerati ng agent which coat or cover the particles of main product very
u\rﬁforrﬂy, but only conme into contact with thema - 3a - fraction of'-
seécond before the particles of secondary Product. Thus, if a sugar syrup
for exanple is sprayed 5 in the formof very fine droplets, the quantity
of water which_they,contgi n does nqt_have ti ei t he 0 evaporat e - 4-
or to penetrat €r§ﬁ¥f"f’9i Qﬁt 1% PREGN h?e%&rﬁ & B?‘Tri?ileﬁr gdueqVdane
aggl oner ati ng proddbtsi v&mis,ccif ta segapssyrup fber example dfs tdprayed
i nvention,gthe;gx S$LARS ; gL St teﬂ:lgd e : a
third partsof % e EUE?QQeS?gX&t fs"‘zllj'li'%eg' o] lc |'n3:rh|%c§%lg‘6§'?gﬁ y pl anes
per pendi cul ar Yoiehe bhey orcantain udoest h@"éyl-bﬁ&ﬁi ckinepaedtharn nikxd by
the wal |l of thevapgpate The parts follow one another fromthe upper end to
the lower 10.end of the drum Simlarly, the expressions "ascending half
and descendi ng half of the drunt designate the sem cylindrical spaces cut
by the vertical plane passing through the axis of the drumin the
cylindrical space delimted by the 15 wall of the drum The terns
"ascendi ng" or "descending" used in these expressions |ocate the two
~ "halves" inrelation to the axis of the drum by designating the side where
the wall of the drum nakes an ascendi ng or descendi ng novenent at axis
| evel . _ -

U



20 To carry out the process according to the invention, the vortex of
lcles is preferably fornmed in-a rotary drum the rotatieon of the vortex
g\maintained by gravitation and by friction against the wall of the T
' his is because it is possible_tq forma vortex of 25 particles (W
rotate about an axis in a rotary drum the friction against the wall °
of The druminparting an upward inpulse to the ascendi ng side of the vortex

and of avi atoenesnsehbRgatlcsderauaedtiyl ibkg @ﬁgegqui%&eghgedﬁﬁgﬁndi“9

side of the vort vortex such his Is acent of the
drumin the BE@@%EFn§°ﬁaFFeoP99E8m8F6ﬁF&ﬁd°Feé@§§séﬁeeﬁﬁﬁf°§p§@ebﬁn the
descendi ng hpbgtof the drum The aggl omerating agent may thus be sprayed

onto the descendj de of . th rLgX fromthe space left fr e bet ween t he
vortex and 35 thePaaE* o?°?ﬁ8xgrﬁﬁ1 ﬁ tﬁ8v88§389d|%§eh5fpr8§ R8Sdr um
-5- 1 5 Th%aaﬁissbfpantaandnaoSeaondrpextsocheaenthu$hnxdspbstaofualIy

parallel to ¢je a%%a"O&ﬁgpgngganﬁfmgesso%'Egg&aﬁrakaiugggegt Qe Byt e sane
| evel in the ascendin rum e particle sa
secondary prR3anes Hﬁ?PB@dHFBG?FbG?eGthaFﬁé o8r the Arym in ﬁﬁﬁer zone of

the’ v?rte?hC@ymndrﬂeaw ?ﬁaeé dglmetba byS taki &anldEQt %hlgo?rm FO; 'rr]hef

exanpl e e of 'secon may _be di stri bu n the form -

of gpcurteurP$%$ iﬁ%ff?%n??ﬁeaﬁ?gﬁ%FEEFPﬂngfﬁnéppﬁFoePﬁetfot%Fo%QWeﬁart of

the vorte&. ¢nd hofighhé hdérumocess nmay be carried out in batches, in sone - '

cases W th Certa'§?ﬁ9Yﬁﬁ ggeéhe'éxg§e9298§§'“XsBEﬁE?Eﬁaﬁa %ggry out the
es

process contlnuous { B ornmed in an:
inclined 15 deseenpding half of othet drup bée§éﬁﬂﬁﬁ80&§9ySﬁﬁﬂﬁﬁaaééalpﬁﬂo t Re

vortex at tf@gw&erc@e%pftﬁéevéfuﬂeandpthaeagsbgm; tAkedghr educt may be
continuously ris ogdtgqu}&geixoéﬁe éylindrical space delimited by the
15 wall of the drum. The terms "ascending" or "descending"
used in these expreseions'locate the.two "halves" in
relation to the axis of the drum by designating the
side where the wall of the drum makes an ascending or

descending movement at axis level.

20 To carry out the process according to the invention,
the vortex of particles is preferably formed in a rotary
drum, the rotation of the vortex being maintained by
gravitation and by friction against the wall of the drum.

This is because it is possible to form a vortex of

25 particles which rotate about an axis in a rotary drum, N,
the friction against the wall of the drum imparting an
upward impulse to the ascending side of the vortex and
gravitation ensuring the downward falling movement of
the descending side of the vortex. A vortex such as

30 this is adjacent the wall of the drum in the ascending
half of the drum and leaves an empty space in the
descending half of the drum. The egglomerating agent
may thus be sprayed onto the descending side of the
vortex from the'space left free between the vortex and

35 the wall of the drum in the descending half of the drum.
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.e. collected, at the lower end of the drum The nature of the particles
pf the main food product 20 which lends itself to the process according to
thetinvention may .vary.  The particles nay be granules of a freeze-dried
gr oduct or f}akes obtained by roller drying of ‘a, cereal paste for exanpl /S
The particles in question may al so be expanded. cereal s obtai ned by 25 /
ext rusiton cooking of a noistened cereal flour_and having various shapes,
such as for exanple stars, rings or flakes gf'relatively | arge size. The
secondary particulate food products which | end thenselves to the process
pccording to fhe invenirgnag0s 8eecBeatebAbby hvbBEkOLHLAl a3 kA3 hyel Y
;flne powder, al though other Tornms of granulonetry simlar to those of the
hai n product are BtRetpptiably parpdledyhaptbe akésppécEbs d&wBr apAgifo the

nvgnt It 0n3r5ray_ betﬂﬁégaééda?ﬂlc Qaﬁgahﬁt%n?aiﬁhet ge:tnﬁi féoeeninsependary 6
products in the formo e gr.anul es a_nai roduct |, - 6-
tself in the forAf9F" +%ﬁe§a£? a?aghFegFum'Fbmﬁ%%r?afﬁéchgCS sS&¢8or di ng
to the invent$on secopadarygupacycsumdgbbe dbstrmbikungdaipovber vooreai frag
“heat -sensitive cogpo : h.as r | kR~ P ins: rtain
amno 5 acids, v??a%ﬁﬁé? f?ggoﬂ?iﬁég_g§§g€gn§%?§%£g%ﬂgr%9%g.ggegggggicles
of said main prodtetitshaxidiof erpkatianaggl Basraxanglagehhs partaphesfof
tc;llroregl ng ?;Jt the ﬁ@&ﬁ&_ 5 eﬁ;t:@tcﬁ%é?ﬁe f‘n? thg aﬂyee%beeeaayﬁatge ?srﬁ}‘ o¥api ous
i : is suffici at - e,.on the one hand,  fine
sprayabl e and, onc?ﬁ%?%ﬂh%?lﬁiﬂﬂ,g%aﬂaﬁhﬁ @?SEQéEPFgB“aﬁ°3§gFBﬁBrEgﬁng or
adhesi ve effero besweenpahe efirthel esrdéxthe main product and the particles
SUeH as for exanpl e a MbFiSuolEHETpEOSEEE oy Pol>EaPc0al BAUTGHTLALAHED,
the invention is in some cases with certain advéntages, it is generally

preferred to carry out the process contihuously. Thus,
i said vortex of particles may be formed'in an inclined
15 drum, the main product may be continuously introduced into
the vortex at the upper end of the drum_and'the agglomer-
ated product may be continuously removed from the vortex,
i.e. collected, at the lower end of the drum.
YThe nature of the particles of the main food product
20 which lends itself to the process according to the

invention may vary. The particles may be granules of

a freeze~dried product or flakes obtained by roller
drying of a cerealipaste for example. The particles in
K«/ question may also be éxp&nded cereals obtained by

25 extrusion cooking of a moistened céreai flour and having
various shapes, such as for example stars, rings or
flakes of relatively large size. |

.The secondary particulate food products which lend

themselves to the process according to the invention

30 are preferably in the form of a relatively fine powder,
although other forms of granulometry similar to those
of the main product are also possible. For example,
the prdcess according to the invention may be used to
agglomerate at least two different secohdary products

35 in the form of flakes or granules with a main product



particularly suitable for agglomeration by nmeans of a syrup of sugar and/ or

st h, particularly a syrup of high dry matter content, Thus, in one
tiul ar enmbodi nent of the process 20 according to the invention, the
ty/cles of the main pro- duct are flakes of cereals obtained byroller =i;
ing of a paste based on cereals, the secondary product is a skinmed mlk ™

powder and the aggl onerating agent is a syrup of sugar and/or starch.. 25

I n anot her particul ar enbodi ment of the precess according to the i nventi on,

the particles of the main product are expanded cereal s obtai ned by

extrusion cooking of a noistened cereal flour, the secondary product is a

powder of fiuititsetfaior thegfornmef Hd aked onergnamil 8O-  adiewevera €ye up

of sugar and/ or p3haLel. aBCBRAIHY tchthd N ARIA A Megerlf@upappfsssultable

according to the rnvention is ut continuously, 65-85

- wei ght of partléera@ékﬁaﬁnapR&mQﬁFIﬁ%ﬂqﬁfﬁiﬁﬂnh@at'seQﬁﬁﬁﬁY? é#mgﬁp%%ﬁsgll

and a water 35 ggeft aat for @xampd% bser«/ﬁightpﬁ@em& r&dlwﬂtalmrarymdﬂto

-7- 1 - the_vortex, agrts we t S sugar and/ o ch
havi ng a waPer éShFént Vgitagg‘ 0% \ﬁéig‘gtﬂgsar%’ys%f 'ou? t)‘/ef)%t{(:')ot%ﬁé
vortex, 3-30 paphgthylesi oift stafidsmman;od)mm cul ate product havi ng a

wat er - content of 5 Tgelgé#gﬁémyﬁgg éﬂéﬁ éfétﬁﬁ?‘éﬁ%ﬁtg L @; £ 881 YOEL £X

and 102-118 parts by wei particulate product having a.
bul k densi tycerrnogzsutg/ﬂheamomﬁeﬁ acmm B the imespliqRiBAY are

renoved hourly Ligg Llaeo\fOR;ta@soquOt pes. Therrisenst Bensit nghae they

secondary pAPL|BakaPR FHEAGe HAR fee%{p"e;w?%“%ﬁa%,%%ﬂ% A0 b Ptaenc o
mai n product thaﬁdatbapbblbowfappammﬂﬂng an agglomerating or adhesive \—J
effect between the particles ‘of the main product and the
'particles of the second product. It is-.even oossible
to use a non-aqueous liquid such as for example a molten
15 fat. However, the process according to the invention is
partiCularly suitable for agglomeration by means of a
syrup of sugar and/or starch particularly a syrup of
high dry matter content.
_ ' ' Thus, in one particular embodiment of the process
20 according to the invention, the particles of the main pro-
” duct are flakes of cereals obtained by roller  drying
of a paste based on cereals, the secondary product is . a
skimmed milk powder and the agglomerating agent is a ;
syrup of sugar and/or starch. B ~
_25 _ In another particular embodiment ‘of the process
o according to the invention, the particles of the main
product are expanded cereals obtained by extrusion cooking
of a moistened cereal flour, the secondary product is a
_powder of fruit,oxna or sugar and the agglomerating
30 agent is a syrup of sugar and/or starch '
"”_ Preferably and in general, where the process
"according to the 1nvention is carried ‘out continuously,
65- 85 parts by weight of particulate main product
having a bulk ' den51ty of 90-200 g/l and a water
35 content of 0.5-12% by weight are introduced hourly into



nsity so as to retain the shape and individual 15 character of the
rticles of main product and to obtain an aggl onerated particul ate proguyct
.50 having a re-.latively [ow bulk density. 'In the particul ar :
dinment relating to the expanded cereals intended in particular for {1
nsunption as break- 20 fast cereals, the quantitiés of secondary
rticulate product used are generally relatjvely nodest, the objective
neraIIy being to inprove the appearance “ard organoleptlc qualities of the
i n product. It is thus precisely possible by the process according to

e 25 invenyionQ GAVAIe. helss;gd* Ol AP PR Yo b APRPAE 1oL %0 /or

I n product partlcularly uri for partlc
jecondary product Starchk hayHdmsg ta vtrmexpmmmmaro% Gerky reebghh@X® t he

ereal flakes integpdaged Hafztllftaﬂo e eSONSE] -3 300 ﬁﬁwrbymér@xéoafn

f*an instant pa R, | shoul d be noted that it is possible to taln

y -roller drying FF&H&?H% R ELAW GER i RP RS RAY IR W?terd%%%??@F of

uhlch provi de§ t h@-leaobst iweldight prmeduiis tu ibuted Uimirlopsin extielreo r texl #nd
e

ry | ow water co%?ntll\gn r}t%r%yog%i%% 3{1 fllaégne a‘(\f':éé] ,g? KEEDL 9

ualities. e pro€éss a I hvents on €S nos
tthese qualities t@rioducdt diavdng ra.t hebaljl onﬁm@d:}emf plrzﬁm%-'to vmlbhand a

eneral Iy has a V‘@E%%rc@mtpfofz -D-h Pa Yy WRi At ardBdfodd® hourlY

gglomerated end product has a 5 water content of 4.0-6.5% by weight, it
y in any case b&TX8R &BEaCFFEX-0 carry out post-drying after
z,iaggl onerationio However Thie! pretcdwendairdingalo ithd sSipaastide, ipapdreitularly

oLy here 2 o WBgbotTale Bl Mok (el Sl S JOOHAY 7
fo be omtted if pgqaipgdate_product adhere to a major quantity of a
] pafticulate main product of relatively low apparent
density so as to retain the shape'and individual
15 character of the particles of main product and to obtain
an agglomerated particulate product also having a re-
latively low bulk  density. ' N
In the particular embodiment relating to the expanded
| ‘cereals intended in particular for consumption as break-
f 20 fast céreals, the quantities'of secondary particulate
product used are generally relatively modest, the
objective generally being to improve the appearance and
organoleptic qualities of the main product. It is
thus precisely possible by the process aCcotding to the
25 invention to cover the surface of relatively large part-
icles of maiﬁ product particularly uniformly with relat-
ively small particles'of secondary product.
With regard to the particular embodiment relating
to the cereai flakes intended in particular for reconsti-

QT O 0T

30 tution in the form of an instant pap, " .it should be
noted that it is possible to obtain by -roller drying
flakes of cereals having a very low bulk density,

which provides the reconstituted product with an unctuous
texture, and a very low water content which provides

35 the flakes with good keeping qualities.



hi s enbodi nent, the process enables a ski mred nil k powder ,- of which the
‘}tcles generally have a nean dianeter of the order of 0.1-0.2 nm to be
rade- to 15 adhere to cereal flakes generally having a t'hi ckness of 0.5-1.0

A

mm and a mean diameter of 2-5 mmin such a regular and uniform manner that ~!

the di nensions and shape of the flakes are remarkably preserved while the
bul k density of the flakes remains | ow enough for the unctuous 20

qualitires of the reconstituted product to pe_preserved. The process
according to the invention thus enables the syrup to be sprayed in the form
of very fine droplets. Thus, the syrup may be sprayed under pressure in the

~formof.a mjst. SO fife Whoddss i 8kchackndot lﬂﬁeslﬂh@¥n%§onn@ﬁ§bQ€§) mBk t
| osing any of the a gl oneratijn adhesi ve effegt, Pgre er.abl e where
c

necessary to sprofy Y %y?Qﬁ}%fi%§tEﬂpEFaFGFélBE vé“tﬁBe gt&WFF?&FFoﬁnd
temperature of tgmoduwgarwhicWdénerautyohassal water bextegtaodr P .0Bb6l 6k
content of 58-85% ht f a e p ri npegrature S
at least [err] Q%hgﬁggessdgéefﬁ ?ﬁL aB§?°m%g§§§8 ERQ g§FEthe38r8er of
12-25 bar fér ewxats®r. contéret eof he. 8pfajinbyziveigbtd Ls meMelnnamM|chsehee
di spersion of adget c’war?@ié‘g'%‘ &S PPSUEEIpBY t3aEPRAENRELE Y] st;g%metstlbt,

has been found 35 that It 1 s of advantage to use an”alr tenpérature nuch
-9- 1  higher Hovevak tdhasaiheenofornd &hpbtibnistBPseihhBr ePREELFU-and
that |ower pr esauneqr rm;eﬂe aawyfepl ofnvéﬁyeﬁlwhaie;rlﬁatﬁedE&bheéntOiﬁbt ain

an end product ggp q, Ae %%a % £ ed8ten %a&c@d§y5gE9§r ?§§P§ of

advant ageousl y ch syru S nay arn
cereal s forlexammﬂ;h ed%blgs tnﬂﬁpasttﬂesenposeeprbbtbﬂsomitaddeifon and
Vi scosity fromlpgaﬁﬂfggﬂ dry matter contents. It is possible with

advantage to use syr%ps cont ai ni ng. 35- 45% by wei ght, .
n this embodiment, the process enables a skimmed

milk powder, of which the partlcles generally have a
mean d;ameter of the order of 0.1-0.2 mm,. to be made Lo
15 adhere to cereal flakes generallythaving a_thickness of
0.5-1.0 mm and a mean diameter of 2-5 mm in such a regular
and uniform manner that the dimensions and shape of the
flakes are remarkably preserved whlle the bulk
- density of the flakes remains low enough for -the unctuous
20 gqualities of the reconstltuted product to be preserved
: 7The process accordlng,to the lnventlon thus enables
the syrup to be sprayed'in the form of Véry fine droplets.
Thus, the_syrup_may be sprayed'nnder presshre in the'_ W/
form of .a mist. So as not to risk blocking the spray
‘25  nozzle(s) or iosing'any of the agdlomeratiné or adhesive
effect, it is preferable where:neqessary to'spray the
syrup at a temperature above the cryStallization
temperature of the sugar. With.a sucrose solution having:
a dry matter content of 58 85% by weight for example,
- 30 the approprlate temperature is at least 70-120°C and the
pressure in the spray nozzle may be of the order of
12-25 bar for example. Where the spray nozzle used is
-one in which the dispersion of aljet of solution is
ensured by a concentric jet'of_air, it has been found
35 that it is of-advantage to use an air.temperature much



10 based on dry matter, of hydrol yzed starch having a DE (dextrose
equi val ent) of 30-,60 for exanple. In addition, in one particular enbodi prs nt
of. the process according to the invention, the vortex is heated or coo o
In ‘this way,:i't is possible in particyar 15 to influence certain
propertles of the end product, particularly its water content or the
possi bly soverly tacky nature of its surface. Heating may be carried out,
for exgripl tehi %GO HAH ithe t{é\((?e%dme[)roﬁloﬁﬁél(éolixﬂmﬁ Arfdr &anlg 1rgf:J may be
carried ou % convection or conta so far as
the otal r&éPaéR§ %['I ﬁé‘%f"xtaﬁ’e Lowsy é?re%sﬁ‘ffﬁté“%%teefq%rﬁcﬁcer ned., it
may advant ageousiin locasersombee fecvi tt drs dn‘sismﬁ)rm glotzin eam namijt es for
exampl © of Ligafkdeloiealmiy NUithe o WP Rlgai | 4 SLIRA 'Gy?S 1O NOte
dence vorte

that it is Nhot the resi e of the part| es in t WhICh

deternmi Aes MRAY 3dveasagsPusly hodsed accstthrrh tYTYRS iMA% RS on, but

rather the paghihat b&h%muym@foﬁ t&mts fes Hlanipi e prcs#m gvith the
dropl ets OfFBgﬂ oner. |ng agent a the c 30 tactin ‘ﬂ of thetpart|cles of
cf

secondary p AL @ eadcltfa?je‘?f‘r%ﬂ ¥ ake pl ace
separately fnompaueh lmtarequah:y sattdmoamtsEnts n tihte. isTrpmsaq:pﬂraat us for

cont j nuousl re t ' thus

di stingui shéagg al}éh'g%é:%t | ctlﬁ%aru%y%m%;%'ﬁté]%{% cjesenpdrgl’%s/gdy -
10 - 1 10r obaspAgonhdryamatdess of ddrhxrretts targhhaviag a/d?ﬁt ex |n t he
first part qheklt@olsacleiqguasadiesnB) Td]i ST Por hé%ﬂant’ﬂé ng on as it were

5”01 "the part| SPeddi it G Pa S FHOSIRENY AF (8 part i ol os
advdnt ageoupkypcesss asicoaid Ygojtec ttheg mmm,dlﬂwsmt@am’sthdmm/al | of
the druntinoktgogkgat pa&%ﬁthis way, it is possible in particular
15 to influence certain properties of the end 'product, '
particularly its water content or the possibly overly

tacky nature of its surface. Heating may be carried

out, for example,'by conveétion; radiation or contact.

Similarly, cooling may be carried out, for example, by
20 convection or contact.

Finally, so far as the total residence time of the
pafticles in the vortex is concerned, it may advantageously
be from a few tens of seconds to a few minutes, for example

'~ of the order of 1-3 minutes. However, it is important

25 ‘to note that it is not the residence time of the

particles in the vortex which determines the success of

the process accérding to the invention, but rather the

fact that the coating of the particles of méin'prdduct

with the droplets of aggiomerating.agent and the con-
30 tacting of the particles of secondary product with

the particles of thé coated main product take place

separately in space, but quasi-simultaneously in time.

The apparatus for contihuously carrying out'the
process according to the invention is thus distinguished

35 in partichlar by the fact that it comprises means for



Th e preferably in the formof radial fins fixed to the wall of the
d . A0 The apparatus is further characterized ip that it contains
i a

st one nmeans for distributing secondary product in the ascending half _,
in the second part of the drum these rreans thus being | ocated inside the )
space intended to be occupied by the vortex. These neans 15 =
advant ageousl y have a Iinear.configurationgio as to distribute the pr-oduct
in particular along a line parallel to or €n coinci-dent with the axis of
the vortex. This distribution neans preferably conprises a tube which is

Connected. at1 oner GOl ] g A HELEAEERICHBE  of! BafROB AL 20 el & | ©

drilled mnth hol es" neath a IS arr to the a i's of the

1 drum So far as Y?@F%%a%% the Eprayi pgrthet aQQPoﬁBF&ﬂhﬁQ dgam, ithis

g concerned, it nMayoRt&® eda@nﬁ@@mglsw BavetavkirBe’bwadalsl FWeAlicWe Oy at
| | east ensure spr

;'Iength of the vdggéagio #%%FR%thgggéggngﬂﬁt

l ength of tHe voof et'xhe rpa\i'ltrdnleal tinpehéi cokaer. secmhdaﬁzbaﬁsodfuﬁ:t ﬁoﬂ:ating
I distribut ed. THhi n several. hi ssur
: dﬂ? éa@%ﬁ£§§285¥1 agp i?% pggpsc&anﬁpg gReRts

ratlng agent over a fractlon of the
By FéltHQiFPécNQMﬁmﬁHQhe

spray nozzl es 30 arran 'S pa

f The preferred|ﬂ§%ﬂPQSﬁéhﬂgﬁ#mQMtth© Vﬁblseﬁohhar9rpmodncutan¢1$p¢apam;the
( aggl onerating ageqdy e tlﬁt@fm@ii,ej_ntQh@ngog,ﬂogbegaa@agalpir§§0€{5ge%a£5 of

the drum In V|em10f the_spread of the beam of droplets projected Dy each
35 nozzle, the ¥} Xphedk the tageously |l ocated at m d- 1  height

-in the drumldrlordemne)&ppaw&twsnssaﬂurtheettﬁaraeﬂdrﬁteasiHGEMQQﬂikhe

[kt one-ser apaying U el s 0K K3- T RGLLAIRG, FRERIRST

its axis in sm(Pnnﬁnﬂkik&uﬁh%uaﬁ¢ﬁn¢tmgohabéiﬂndebendengndaphrt of the
drum, these means thus being located inside the space
intended to be occupied by the vortex. These means
15 advantageously have-a linear. configuration so as. to
distribute the product in particular along a line parallel
+to. or even coincident w1th the axis of the vortex. This
distribution means preferably comprises a tube which is
_ .connected at one end to a metering unit, is open at its
20 other end, is drilled with holesiunderneath and is
arranged parallel to the axis of the drum '
So far as the means for spraying the agglomerating
agent is concerned it may also advantageously have a :
~ linear configuration or may at least ensure spraying of -/
25 the agglomerating agent over a- fraction of the length of
the vortex corresponding approximately to the fraction
of the length of the vortex in which said particulate
secondary product is distributed; - This spray means
preferably comprises several high-pressure spray nozzles
30 arranged along an axis parallel to ‘the axis, of the drum.
The preferred means for distributing the secondary product
and spraying the agglomerating agent are thus parallel to
'~ one another in said second part of the drum - In view.
of the spread of the beam of droplets pro;ected by each
35 nozzle, the spray means is advantageously located at mid-



dt i s advant ageously hositioned in such a way that the scraped particles

drop back near the.spray means, for exanple in such a way that they dro

ck into a space. 10 left free between the spray neans and the wal |l of
é§4'

luyn I n one particul ar enbodi nent, the apparatus according to the
jnvention additionally conprises nmeans for cooling or heating the vort
third part of the drum This neans nmay pe in the form of openings
he distribution 15 of hot or cold air orin-the-formof elenents for
eating or cooling the wall of the drumfor exanple. An infrared
r-mcrowave heat S r npl e may al so be provided. In addition,
rach end of the dbggﬁné EﬁS&éﬁt%&é@Usly 20 be provided with an annul ar
et ai ni ng diaphragn1haﬁhngrénre%DeBnahrGI&wmﬁéﬁndqﬁ@iQﬁlqnutqnduummmmal
lameter smal | er bagnebhatngl vbiged uRaWHE vl 630 e Frinl0 A lprBRa iR
of

rovi ded agai nst the | Qwer —end e drumin the extension of it
Ascendi ng hal f . m?ﬁeaﬁéﬁﬁﬁﬂpﬂé125°°HP§ﬁﬁPa@ﬁ|ﬁﬁ@ﬁﬁd@@eaﬁcFHQQGbﬁé@d@nd of

the drumis it endespbser ayabhspatheckvas 10bfmhe @reedlafaiqmll eaviing t he
mumatthenmmn anth merouﬂedb t ati

retai ning di aphr gm ﬁr%anf;g%daf Fﬁgdl Bﬁér éﬁdl%g‘fe %ﬁ’ %nrﬁall W?ﬁ%&alf’
retain the 30 par¥tciesadvangagenusiyvepopitcdonedr dadyuictr ar ey dhago the t o
facilitate adjustgephpof ﬁQ?ti8§ége89§§tbQEkOBeEQe ﬂrog %%j helahe ,dreyp

'Slnllarly, the closure plate 1s Int ply a sli pressure to the
1ower end of the %6?@Bkemﬁ?cﬁu§§sPsW§Ylﬁhéﬁsﬁ Fﬂg dreg @@ﬁ$§ﬁ@ﬁ°o@ $PACEal

B35 definitiomo 1efé2freéi ne.twent hﬁef egﬁfaysmaraa&t hﬁl@ tdhe @al FEY the drum.

dyant ly b ded t th Lination of
TR hr um Co b regul at b0 one THFEEHEhAR nREORRERL o FR GFRREASYS eccotding

«di mensi ons, the retsitlkecétnvention additionally comprises means for cooling
; or heating the vortex in a third part of the drum. This

‘means may be in the form of openings for the distribution
15 of hot or cold air or in the fofm of elements for
heating or cooiing the wall of the drum for example. An
infrared or microwave heating system for example may
also be provided.
In addition, each end of the drum may advantageously

20 Dbe provided with an annular retaining diaphragm having
an external diameter ‘equal to and an internal diameter
smaller than that of the drum while a fixed retaining
plate may be provided against the lower end of the drum
in the extension of its ascending half. The retaining

. 25 diaphragm provided at the upper end of the drum is

inténded to prevent particles of main product from leaving
the drum at the moment when they are rotated by the
rotation meéns. The retaining diaphragm arranged at
the lower end of the drum is intended to retain the

30 particies of agglomerated product ready for removal so
as to facilitate adjustment of the residence time of the
product in the drum. Similarly, the closure plate iS

- intended to apply é slight pressure to the lower end of

the vortex which assists in ensuring its cohesion or spatial

35 definition.



5 ' of the product in the drum depends direct| y on that inclination.
If-'b/ desired to nodify the output of the production I|ne it is of

a ge also to be able to adapt the residence tine of "the product in the
drum For a drum1 neter in length and 0.7 min diameter and 10 for N
out puts of approxi mately 400-1200 kg of aggl onmerated product per hour, it L
is possible to use an inclination of 10-15 for exanpl e. Under these

condltlons and with a rotational speed of tfe drum of approxi mately 16- 22
.p.m sufficient to formthe vortex, the reS|dence time of the 15
partlcles of main product in the drum may be approximately 1-3 m nutes.

whil e the |nftantaneq¢§%%p€%ge%ﬁ; fg@hgryﬂgp?rglngh@hQEHQGF %f he vort ex,

may be of the order e appar at ntI. nuous rrying out
the pro- 20 cesaAERRERIRINSID 1??1eP¥<PN/éﬁ?¢oﬂlF§ ée@é?hbééSWertél gapbde with

‘reference to theu@é(:ﬁs@ﬁmwgmdr@wma dmrEbnbeFrsgﬁ@a%eas a enh3gragmatic

si de el evation one enbodi nen of the a t us
di agrammati c fri%ﬁcﬁﬁiﬁv OF b ! Pzgleg glgﬁﬁﬁﬁ° i Flgﬁréefid?ﬁée

appar at us sh®wn timd-i gfir€se memaetcmrrptheeéram depkhdedddremtly anf taae 2

supporting the drry, diéye, meange 3 @ (9 a£01 PLANIGREASRYMLAROUL ELS ¥ o

means 6 for introducing mai n product rum
and nmeans 7 for thﬁmﬂ¢¢@p¢¢ﬁpnmﬁﬂmmerateHSp¢§daévaatagheaHQWE¢°ehd eblehe

drum The introdystd b EEEHS éééiﬁhﬁ@@ﬁtﬁﬁengﬁnéhz peeahicxednf yRaeLSuAl
channel s which are not |nt§9ral wth the dru The drive neans

- consi st of a vari¥bld- MR LHT 3in lenggh_ aﬁg 07 ch ?‘Paﬁéﬁ{“ﬁ§etrhénd
‘rotational nbwengnt dukpﬁmscbfuaﬁpwdximat@nyomoa-uzOUekglag 4ghilspdrheetihe

_drunl product per hour, it is p0551b1e to use an inclination of
10-15° for example. Under these condltlons and with a
rotational speed of the drum of approxxmately 16-22 r.p.m. -
sufficient to form the vortex, the residence time of the

15 particles of main product in the drum may be approximately

. 1=3 minutes whlle the 1nstantaneous charge of the drum,
i.e. the weight of the vortex, may be of the order of’
- 50 kg. )

The apparatus for continuously carrying out the pro-

20 cess according to the invention is described hereinafter
with reference to the accompanying drawings, wherein:

Figure 1 is a diagrammatic side elevation of one
embodiment of the apparatue.' ' ' v

Figure 2 is a diagrammatic front view of the appar-

25 atus shown in Figure 1. ' | - )

The apparatus shown in Figures 1 and 2 comprises an
inclined drum 1, a frame 2_support1ng the drum, drive
means 3,4 for rotating the drum about its axis, means 6
for introducing the main product at the upper end of

30 the drum and means 7 for removxng the agglomerated product
at thé lower end of the drum.

The introduction means 6 and removal means 7 are
fixed funnels or channels whlch are not integral with the
drum. | - - o : _

35 The drive means consist of a variable-speed motor 3



i ) .
The apparatus additionally conprises neans 8 for rotating the particles 9

df main product abput -an inclined axis in the first part of the drum
deendl ng axially. fromits upper end, neans 10 for distributing seco

grduct 11 in the ascending half of the second part of the drum whi c}
lows the first part and extends axially to the |lower end of the d
Weans 12 for 10 spraying the agglonerating agent 13 into the descending
Hal f of the second part of the drum The melds-8 for rotating the particles
is formed by radial fins 8 fixed to the wall of the drum The neans 10
or distributing seconda&y product 11 is 15 fixed, but not integral wth
he drum and donphd&d & FﬁﬁglﬁﬁlGWel§°56ﬁﬁ8€@édmﬁﬂqmﬁ?q”iﬁrﬁﬁﬁn4§ﬂﬂ ¥ to
A nﬁtﬁr:ng uni t éﬁ@hc&hownbn as dejee &hn@ts d?raﬁtmbamuﬂﬂaﬁuh is drilled
i t ol es 16 undernea anged parallel to f axi s e
drum  the 20 distri bt&‘?'l ongﬁgiﬁs “foa g 1958444 R 2‘5§ﬁag‘§ainrﬁ «?mfjé]’d" to
pe occupi ed by theotetties. theTD@IWocﬂeﬁ BSO§hmwﬁnlpnnamntomhqmﬂqa@ure 2 and
ot at es about gan S i all arall.el t f der.
The dlStFIbUtFOﬂ ﬁgggéﬁgh %2@2 3? %R?eg ré% SESFSP? %ﬁte%ﬁ%&;éggﬁ(: 25
11 of secondary pPR3dadtYaFsRy. étﬁlHBPﬁér&Pﬁelmﬁénénéosﬁpﬁa@éétﬂﬁqﬁﬂﬂﬁﬂ
above the axis of sébenua&yeproabetmananl2hteoas&aha1h@gntahg @qglt@zreers@ddam
agent 13 is fixed go% ra mnhh Z drunbgng rls%ﬂﬂdg
hi gh- pressure spr8§ o? Be; WSH8§8 EQhdPuR: FhA 156 §ﬁ§%ﬁ?s
the drum al ong anaaxa3lpatal kbke lLowekleceardi sfothehdrdmuand mEamssiRaforeans
12 i s di sposeggou i a 0 ceyp oP h d
R S R A T SR w3
nded to be ocbébfeﬁfbﬁhﬁhéeveﬂ@e?aIESOf the ¢ﬁ§mapparatus shomn also

Conprlses a scraper blefde héans 8 #4r rotating the particles 9 is formed
by radial fins 8 fixed to the wall of the drum.
The means 10 for distributing secondary product 1l is

15 fixed, but not integral with the drum and comprises a
tube which is connected at its upstream end 14 to a
metering unit (not shown), is open at its downstream

f ! end 15, is drilled with holes 16 underneath and is

' ' arranged parallel to the axis 5 of the drum. the

20 distribution means 10 is disposed in the space intended
to be occupied by the vortex. The vortex is shown in
section in Figure 2 and rotates about an axis substantially
parallel to the axis 5 of the cylinder. The distribution
means 10 is thus intended to distribute the particles

25 11 of secondary product along a line parallel to and
situated slightly above the axis of the vortex.
' The means 12 for spraying the agglomerating agent 13
is fixed, but not integral with the drum and comprises
three high-pressure spray nozzles 28 diqused substantially

30 at mid~height in the drum along an axis parallel to the
axis of the drum. The spray means 12 is disposed outside
the space intended to be occupied by the vortex and is’
parallel to the distribution means 10 itself disposed in
the space intended to be occupied by the vortex.

35 The apparatus shown also comprises a scraper blade 17
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1 which is fixed, but not integral with the drum and which is di sposed
agai‘nst the wall of the drumparallel to the spray nmeans 12,, but above and
at a greater distance fromthe vertical plane passing through. the axis 5 of
5 t cylinder so that the scraped particles do not drop onto the spray
meansfPhe . appar atus additionally conprises an annul ar retaini ng di aphragm
18 at: upper end of the drum an annul ar retaining diaphragm 19 at- t he
| oner end of the 10 drum and a cl osure ik & 20 di sposed against the | ower
end of the drum The two annul ar retaining diaphragns 18 and 19 are fixed

to the wall_ of the drum efine.an _openin .l e n di & t han
the drum The cVBéﬁPelﬁlgfﬁe 0 ngngédinﬁﬁgrﬁgtwqéﬂi;@ﬁ éﬁ?nﬁ1l?ﬁtun
is formed with as apspoagd2dgahnstighhehivel 1t o€ - ¢mstddNMIRarakkﬁk t® passes
and is semcirc r RPIES S st .t Molll <13 t he
drumin the extghgl ohpaﬁhﬁggngs%%ﬁdbgk E ?Q %g'%. %% %Ptéext ensﬁor%ﬁc? he
space i ntended foobetbecuprticay PhénﬁopﬁéﬁlnzothrOughﬁﬁﬂﬁIi% $ I ane 2
supporting $he dpunbissRaeyi 860eHhEN hemBERaReampa RIS ¥ rcrg g N
the inclination 25 o he drumrelative to the horizontal plane 26. The

i nclination adj 98EPnEhReEREAYsMEEBRpri ses a crank actuating a | ever 23
whi ch causes a tabl eTRé appaﬁatusgaaaithendnugrb@m@nﬂﬂesﬂanﬂannukaxs

passi ng through_bearings 24_f ' € ¢hicd r g fo
the invention i &% Ffﬁéﬁ?a%é%£§§g§ﬂei?o%?o®§ E§ nples in &ﬁ ch t E U
.. percent ages andapauleraretbynﬁaggﬁﬁaPSGaENA LBt the &9&%%«?%919?&#%&“
i dehydrated pap sp ﬁhSndoﬁnEPBsﬁrékﬁiat@eﬁﬁahigbﬁgeiIX AHpd e TddEF
! drying of a cerea]'1 paste are used the main product. Thesdelapsnflakes

have a th|cknes§n6f°§pEP8x¢ﬁﬁPely §h8 679 appuiar retaining ragms”  \/
18 and 19 are fixed to the wall of the drum and each

.

- "define an opening smaller.in-dlameter than the drum.
.. The closure plate 20 is fixed, but not integral with
15 the drum, is fermed-with an openiné.zl through which the
~ distribution means 10 passes and is semicircular in shape.
It is disposed against the lower end of the drum in the
‘extension of its aeéending half, i.e. in the extension of
the space intended to be occupied by the vortex.
20 '~ Finally, the frame 2 supporting the drum is provided
with a mechanism 22,23,24 for regulating the inclination
25 of the drum relative to the horizontal plane 26. The
inclination adjusting mechanismfcomprises a crank .
actuating a lever 23 which causes a table 27 supporting o/
" 25 the drum to pivot about an axis passing through bearings
' 24 formed in the frame 2. | :
The process according to the invention is illustrated
by the following Examples in which the percentages and
parts are by weight. '
30 - '
' EXAMPLE l
To prepare an instant dehydrated Pap in the form
of flakes, cereal flakes prepared by roller drying of
. a cereal paste are used as the main product. These
35 flakes have a. thickness of approximately 0.6-0.7 mm, a



15 - 1 nmean draneter of approximately 2-3 nm a bul k density of 90
/1 and a water cqntent of 2.5% Their .conposition is that of a wheat :
| our to which 6, 25% ski mmed ni | k powder, based on dry matter, has been
dded 5 . * The secondary product used is skimred mlk powder to whj

™premi x of skimed nmilk powder, vitanins and iron pyrophosphate is add
o that t:he respective concentrations of these two additives in the end
roduct are 0.15% and 0.036% based on dry ‘matter. - This skimmed 10 mlk
powder has a. bul k density of approximately 600 g/| and a water

pontent of 4;/£ 1t c%%epfopa%éé & Simdeyi ng_,_g;.,n;mn di amet.en jof dens:.ty

appr oxi mat el |ng agent used’is a suUcrose s
having a dry mat tcefr &Q)m/dntaltﬂ a?O%h%atthﬁ*?!ﬂ@f 455%. T‘FﬁérsEE’Bﬁaé §lon

roduct and the t q;lgeg.ggfp&@fag
'a Sy &R & heseggkormeat nogka ent
Fn ot her words the s powder i s nade to adhere éo t he cergalg

flakes with theIiﬁwdﬁRﬁNbQEEQWPWrﬂ%Nl%&ﬁﬁﬁ%ﬁL&ailh??ﬁra? efnat descri bed

?rté;)\e/re Wlatgl ;ﬁfétererengfe t'1€h7é f&;&smﬂ@ pﬂid\?tlﬂtwk‘ﬂi@dh iseskimmetiamidkl pogdhrof 1
met er. and a t

fl akes are mtroo‘iﬂ:éﬂ“ﬁﬁc?‘t%e’ﬁl’r’ﬁn? t5]<J(t:“§“|“£]é1 Ofkoéal,ﬁ%% };glﬂgmgﬁéeﬁhd

kg/h. The drum i sirar gyxbptiodph@terip. added %%athﬂhetb@réaﬁpﬁF§ké§ are 25

rotated about an éﬁgﬁfﬂua& VeRdsd! L&b 4Qalbavesf ihhehar eRYi prodact

ascendi ng hal f. ave been set rotati ng¥| n the Hsfm art, of tge

drum by the radi aﬁrm%-slfﬁ x%'éldt‘b 0363 npased R pAFY | BREESEont | tﬁ]e( e
rotational ”Dyerreﬁlwbévﬂa@l@ae@@da nguikovvi y adengi8P ofhepgromimatelypiral -

nmovenent, all the ticle const [
Tpox 553 kgl h HO AR o | A BSEET ket L8 8"05' 75 spRElses BN

skimed mi | k powcesrtidXesTi hav tmgl armalpydm%spnat?é éPéréﬁéi“laltB&tYe& iti7 O Re M -
vortex by a 35 distribmd ol UEaSr 50084 ShgéRt Ohsdat ¥Beal se@rodedisgiaiper

having a dry matter content of 70% heated to 75°C.

15 The secondary product and the main product are
agglomerated with the agglomerating agent, in other words
the skimmed milk powdér is made to adhere to the cereal
flakes with the hot sugar syrup in an apparatus similar to
that described above‘with reference to the drawing, of

20 which the drum has a lehgth of 1 meter, a diameter of
0.7 meter and an inclination of 15°.
The cereal flakes are introduced into the drum at
; its upper end at a rate of 850 kg/h. - The drum is
~ | rotated at 16-20 r.p.m. so that the cereal flakes are
25 rotated about an axis substantially parallel to that
of the drum in its ascending half. Once they have
been set rotating in the first part of the drum by the
radial fins fixed to its wall, the particles continue
their.rotational movement while descending slowly along
30 the drum in a spiral movement, all the moving particles
constituting a well-defined integral vortex.
252 kg/h of skimmed milk powder containing 25 kg
of the premix of skimmed milk powder, vitamins and iron
pyrophosphate are distributed in the vortex by a
35 distribution means consisting of a tube 7 cm in diameter
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:assi stance of Cogge a%@'vfl-ﬁﬂcq{ S $Qiddsdded Nee P&Pﬁ@xmﬁl g%fié’fCPBi ¢

droplets project

- 16 - -which is drilled underneath with a plurality of holes 4 mmin

di r over a wwdth of 2.5 cmand a |length of 20 cnland whi ch is di sposed
[ e vortex parallel to and slightly above its axis at ‘a di $tance of 50

c om5 the lower end of the drum The mi |k powder thus distributed o
descends in the formof a curtain of powder and imedi ately m xes ° Nt
intimately with the vortex. 171 kg/h of sucrose syrup are sprayed at [err] ’
onto the descending side of the vortex ar &6drstance of 20-30 cm 10 from
the vortex by a spray neans consi sting of three nozzles arranged along an

axis paralle of. the dr l s_of . 15 fro | ower
end. - Spraying |§’q e(f1 dll"t]‘%d‘é'} rb?%t[s}é %bfa 1%1‘557fg}¥h°$1h g?ﬁ of 3
concentric air jdt smatir{ eiila]meiremnmgr a pridthuref 15.5 ofm2andaa hebpobitofhe

agai hst the vortex rorma genul ne m st envel ops
and i medi atel y @d& $ilghtiy ghave igfs thel v At ex. di9bange/ 9L 030 cm from

aggl omer at edspr oguyat 1%\@:{1@@ B Ahe QAN 20phdfm 61 ¥486wde r Dithks

density -of 180 g/Il and_ a granul o- ésé\ rg;gable thcthag of %he cer eal
flakes of said m&HT FroRRES eéﬁ"v PR ArCHREAIRRE RAUCRF
the drum It ma8ahﬂuﬂ¢mdaﬂaﬁémysmxxﬁsn&nﬁﬂmanenycuxmn thhel vordx. cause any

loss of lysine. It vvaég% Zﬁ%/fho% Jkta% é&e &% nagré W{a%%j&fégefsaé &l;'@o

qguotient of the nean s concen-

. conponent in t he thed descencing sidle7wf c#han‘mleﬂ'#?s agoa fdkstanee aofl 1@-35% cm
‘for vitanin. € 3@ bR £hR Q¥tddy tispafo B AlddHks 4 068§ So fl §ﬁ’ree nozzles -

guar antees very hi h hon0%§ne|t of the mxture, in other words hig _
honogeneity of tR&E é&ﬁ’ﬁ@s OB G Sepi R &0 ofhe h%x’aﬁg‘?%rr‘éli’%t ed U

product . drum at intervals of 15 cm from its lower end. Spraying

. is carried out under a pressure of 15 bar with the '
aid of 3 oonoentric air jets at 150°C or under a pressure

15 of 25 bar without the assistance of concentric air jets

| so that'the three beams of microscopic droplets projected
'agalnst the vortex form a genuine mist which envelops’
: and lmmediately coats the particles of the vortex.
1298 kg/h of agglomerated product having a water content

20 of 6.44%, a bulk ' density of 180 g/l and a granulo-
metry comparable with that of the cereal flakes of said
main product are removed or collected at the lower end
of the drum. | _ | .

_ It was found that this agglomeration process did noiJ/

25 cause any loss of lysine. -

- It was also found that the mixing index, defined as
the quotient of the mean deviation from the means concen-
tration of a given component in the end product, is
3.7% for proteins, 8% for iron and 12.5% for vitamin C.

30 This proVes'that this agglomeratioh process also guarantees
very'high homogeneity of the mixture, in other words
high homogeneity of the composition of separate samples
of ‘the agglomerated product. ' _

The agglomerated product is -then subjected to

35 post-drying for 3 minutes at 80°C, during which its
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The aggl onerat ed product is then .subjected to 35 - post-drying for 3 ninutes

at 80C, during which its - 17 - 1 water content is reduced to 2.
agai.n wt hout any -loss of |ysine. EXAMPLE 2 5 The procedure f's
deseribed in Exanple 1, except that half the hourly quantities indj caii

r]

are used. = To this end the inclination of the drumis adjusted tg
instead of [err] in relation to the horizontal plane. An aggl onerated
product conparable with that of Exanple 1-187is obtai ned. EXAMPLE 3 The
procedure is as described in Exanple 1, except that a sucrose syrup having
a dry matter content of 15 75% heat ed todLerr] IS used as the aqggl onerating
agent. 1287 kd‘/h YR LEgyFoRERE e d SHIrERCeh &P g 2 & WRESL T srttdu RNy, dRsshd

qual i ti es conpar abife 1gistihet.hose of the aggl onerated product of Exanple 1
are obtained. 20 EXAVMPLE 4 To prepare an instant dehydrated pap in the
formof flakes, cereal flakes prepared by roller drying of- a cereal paste
are used as the nEXAMBEEdEct . - These flakes have a thickness of .0.6-0.7

mm a nean di gneter OngéTérgc@@hr% iRULK gescrif QSHBYEQf %Qegﬁl " e t

wat er content of 2.5% eir conposition is as % based on dry
matter): hydrolyzéaaﬁhﬁéﬁffFaﬁrhourly quantities 1n§}QQQg§ are used. To

non- hydrol yzed wheatisfkad;, the 1nc11nat10n58f0th§tHthO&b adjusted to
3.0 veget abl e oi

6.7 35 The 32cohBgFsas Sdude” ué@dre§a§%°ﬁn§8 %ﬁFW%ESW&SPﬁaI plane.

An agglomerated product comparable with that of Example 1

10 is obtained.

U
EXAMPLE 3
The procedure is as described in Example 1, except

that a sucrose syrup having a dry matter content of

15 75% heated to 80°C is used as_the agglomerating agent.

© 1287 kg/h of agglomerated product having a water'content

of 5.6% and qualities comparable with those of the
agglomerated product of Example 1 are obtained.

20 EXAMPLE 4 |
To prepare an instant dehydrated pap in the form
of flakes, cereal flakes prepared by =2oller drying of
A a cereal paste are used as the main product. These
: flakes have a thickness of 0.6-0.7 mm, a mean diameter of
25 2-3 mm, a bulk density of 90 g/l and a water content
of 2.5%. Their composition is as follows (in % based on

dry matter):

hydrolyzed wheat flour 31.

4

30 non-hydrolyzed wheat flour 50.0
butter oil ' 3.0
vegetable oil _ .9

skimmed milk B 2

35 The secondary product used is skimmed milk powder



- 18 1 enriched iniron and vitam ns having a-- bulk density of
aprjg§-nately 600 g/| and a water content of 4% and consisting of particles
knéﬁlug*a mean di anmeter of approxinmately 0.1-0.2 mm 5 The j
agglonerating agent used is a sucrose syrup having a dry matter content of .~
75% heated to [err]. Wth the sane apparatus and in the sane way as in !
Exanple 1, a vortex of the cereal flakes is fornmed, 800 kg/h of these.
fl akes are introduced into the vortex, X0 1859 kg/h of .the sucrose syrup is
sprayed onto the descending side of the vortex at [err], 275 kg/h of

-skimmed m | k powder are distributed in the vortex and 1244 kg/h of

i aggl omer at ed! pr otREiched t0| LEeRed@ndr visapied hp¥ginghe vor belk 15densityrhe

i aggl oner at ed prosEicipPbbRimgde Dgs600WgY e af@NheRhtet SoA¥ent B My ana
j density of 175 g/l apd a gragulo- negr¥ &g arable with that of the fl akes
fof said main protRRIFSEIRY RESPRREIFHRFO ggngoﬁpBEFPiSﬁaFFﬁa% ased on
tdry matter): 20 dyproxymeteWpeat 1#00Rr mm. 21.0 '

gnon-heronz d wheat . u : P . B._ski i1k L
. 27.2 s rosé?_f"”’"_$$8_£991°meratlng ageﬁ% Qs%%.gggg ghcgos&éﬁ@?ﬁﬁ1e oi
6.0 butter oil having a dry matter content of 258 heated touB@°Chat the

_aggl omeration processygdifl fR4 §3HECaBPYrhess Qhal YRi BRel Bah@! @rtaityoﬁst Q. he

- respective 30 lysine contents of the_main and secgondary products. 't was

~al'so found that ¥fRPM&ihg ? ntRX R&sCFeFhe 68822 hakbregppfokrFRES Yy 3- 4%

: for proteins, apgo®xkdth edf BReser flakesaadeappntoadanedl Yntoddother voirttax,n

: C. The aggl r r adu ]S _t ] ec st- 35 Lyi for -

f approxinateﬁg?sqgﬁﬁdg%@gdfi[%$?]?S§ﬁ§$ggg%%§€h£g Qgrayeé on%oytﬂ% o
descending side of the vortex at 80°C, 275 kg/h of o/
skimmed milk powder are distributed in the vortex and
1244 kg/h of agglomerated product are collected or removed
from the vortex. _ _ _

15 ' "The agglomerated product obtained has a water content
of 5.7%, a bulk density of 175 g/1 and a granulo-
metry comparable with that of the flakes of said main’

product. It has the following composition (in %, based

" on dry matter):

20
" hydrolyzed wheat flour '_ : . 21.0
non-hydrolyzed wheat flour . _ 33.6
skimmed milk S 27.2 o
sucrose ' ' ' 10.2 S
25 vegetable o0il ' Co 6.0

butter oil o _ ' 2.0

It was found that the agglomeration process did not
cause any loss of lysine in relation to the respective
30 lysine contents of the main and secondary products. It
was also found that the mixing index was very good,
namely approximately 3-4% for proteins, approximately 8%
for iron and approximately 12% for vitamin C. |
The aggldmerated product is then subjected to post-
35 drying for approximately 3 minutes at 80°C, during which
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- {49 - 1 i.ts water content is reduced to 2.5% again wi thout any |oss of

| yisi ne. EXAVMPLE 5 5. . To prepare an instant dehydrated pap I n

tHe form of “fl akes wi thout gluten or sucrose, cereal flakes pre- pared by
rdiler drying-of a cereal paste are used as the main product. These

fllakes have a thickness of approximately 0.6-0.7 mm a nean di aneter of
approxi mately 10 2-3 nm a bulk density of approximately 90 g/l

wat er content of 1.7% Thei r conp05|t|onlgs as follows (in % based on

y matter): hydrolyzed corn flour 40 15

bn- hydr ol yzed corn fl our 48 butter oi

vegetable oil - its water content is reduced The 2s6&0ndgaynpwddhou tusay

5 skimmed m |k po :hghed with iron and vitamins having a bulk

ensity of apprOX|ﬁggéI§@66gQEPFfand a water content of 3.3% and consisting

particles having a nean dianeter of approx- imately 0.1-0.2 nm A syrup

f hydrol yzed corngkhgptehgving a dry matter 25 content of 41% and a DE of

56 and heated to 85C.Ts_used as the aggl onerat.i g ent.. Wth the sane
pparatus and Pn the sah® RAFP 3§e|ﬁnEggﬁﬁP€tldeg 962F8§ oPaphe cedBalthe form
| akes is forned, 6ﬁ0fkgkhsoﬁ1theae Ghakea bs snbtoducederahm thakesr pex-

30 83 kg/ h of the fl r e r rayed

dnto the descendlngggé F%ﬁﬁggrt8¥§1§§982 E %E?ga& ﬁnegeﬁFF %Sé%dg% are

distributed in thetbérméknaRHOQQQB kg/ﬁhsﬁeaéghbﬁérhaea prbhmcknase of

dol I ected or renmoVegpisRmhbE1¥00t 6X0. 35mm, a mEAhSA2EAkRER Bkedpprodifhtely

Has a water coonten f
U TB 5 ? mm, a bulk _ density of approximately 90 g/l and

o Q;~033c1m

—h

a water content of 1.7%. Their composition is as follows
(in %, based on dry matter):

hydrolyzed corn flour : 40
15 non-hydrolyzed corn flour 48
butter oil

vegetable oil

The secondary product used is skimmed milk powder

20 enriched with iron and vitamins having a . bulk density
of approximately 600 g/l and a water content of 3.3% and
) consisting of particles having a mean diameter of approx-
U imately 0.1-0.2 mm. '
' ' _ A syrup of hydrolyzed corn flour having a dry matter
25 content of 41% and a DE of 55 and heated to 85°C is
used as the agglomerating agent.
With the same apparatus and in the same way as in
Example 1, a vortex of the cereal flakes is formed;
800 kg/h of these flakes is introduced into the vortex,
30 83 kg/h of the hydrolyzed corn flour syrup heated to
85°C are sprayed onto the descending side of the vortex,
359 kg/h of skimmed milk powder are distributed in the
vortex and 1242 kg/h of agglomerated product are collected
or removed from the vortex.
35 ~ This agglomerated product has a water content of
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sin

1 5.9% a bulk density of approximately 200 g/l- and a
metry conparable with that of the flakes of said main product.
Aroduct, free fromgluten and sucrose, has the follomnng conp05|t|on
| -based on 5 dry matter): hydrolyzed corn flour .

29. 8 non-.hydrol yzed corn fl our 32.4 skimed mlk

29.8 10 =~ ° vegetable oil . 6.1 butter oil
1.9 The aggl onerated product is then subreened to post- drying for a few
mnutes at [err], during which its water 15 content is reduced to 2.5%.
EXAMPLE 6 To prepare breakfast cereals, expanded cereals in the form of
stars, ringslor &-9dnd@ habuhy di nedenohty X0f WPIPEimrtielyo20d gfd aned a

‘obt ai ned by ext I Wiadi 1CHEE MY Bmph FAPLE @itmﬁéer@ﬂ @l@é epl 5xEoNs Al DA g

sugar, salt, malt and fat q{e us d as th naln y These expanded
cereal s have beeM3iMedy HarFdugy kf r°'He?1§\”E?“ o?n410 g/ |
and a water contsmbn@%el%mas'Hharfaanwﬁng|¢nmﬁﬁbltsoms(iml%pmsaeeﬂ én

1

L

»
2.

B

based on dry gmat tde:ry) maq:q__rerhf | our ' 70 wheat

fl our 17 sucrose
+7 30 sodi um chl ori de SR 1 mal t
‘3 fats - h drolyzed corn flour 2 The secondary pséedgct used
is a vitam n-enriched ri cot powder havin g a. bqu den5|ty of
1737 g/| and -21- non- drolyz d corn flou _ .
| - skimmed milk | | 29.8
10 vegetable oil . - 6.1
' ‘butter oil _ _ _ 1.9

The agglomerated product is then subjected to post-
drying for a few minutes at 80°C, during which its water
15 content is reduced to 2.5%.

'EXAMPLE 6~ e
To prepare breakfast cereals, expanded cereals in
the form of stars, rings or almonds having dimensions
20 of the order of 1 cm and obtained by extrusion cooking
of a flour of moistened cereals contalnlng sugar, salt,

malt and fats are used as the main product.. These expanded

cereals have been predried. They have a bulk densitv
of 110 g/1 and a water content of_l% Their compositidﬁ‘)

25 is as follows'(in.%,'based,on ary mat#er):

~ corn flour . . , - 70

wheat flour . ' S , _ 17

sucrose o 7

30 sodium- chloride 1
malt 3

fats 2

The secondary product used is a v1tamin-enr1ched

35 aprlcot powder having a.  bulk densxty of 737 g/1 and



1i a water content of virtually 0% and consisting of particles having a
méan di aneter bel ow 0.3 .m A sucrose syrup having a dry matter content of
78%-heated to [err]-is used as the agglonerating agent. 5 The
s ndary product and mai n product are aggl onerated with the agglonerat1
Eqﬁt In other words the apricot powder is nade to adhere to the expan
céreals with the aid of the hot sugar using the sane apparatus and the

p}ocedure as in Exanple 1. 10 To this ©nd, the inclination and
rbtatlonal speed of the drumare adjusted to adequate val ues of 10-15 and
16-22 r. espec y €% of xpanded cereals i s forned,
500 kg/ h of th%se ge%éé?% ngQgﬁ?ro uceétnntoytﬁg %o exne18 l?@/ﬁ%of the

sucrose syrup are Bprajedes5hentingt hemgescdidinpgedi eloﬂ Ohé wort ex,
kKg/h of apricot powder areuek§EEIQ¥&eQ havahe ¥OBE9XP§Q@eZO?oKQ/§tOBf 78%

aggl oner at ed product haV|ng dénsi t a water
content of 5.6% ar Be@sPRe&PelO0F A&n¥ved PFoﬁPFhégﬁéPﬂéiatZDg agentyphe
breakfast cerefls thus mhéaseednbatg @kbdhbe aualmhuaspeadhhe SEérhb@gomerated
expanded cereal s toggh gé the flavour of g agr ﬁh pggd

These cereals may & sﬁHPé8FSEannﬁo§938Fylha PERex YRRAR hllifegPgicot
[err] to reduce thpowdavl55umedeom0eaﬁheme2téw&hethapanasdatéeeanagwuhhlthe
flavour. EXAVPLE 7afg gecgbenBiealbas! ueghgathie SXRANYEHacRLAR SnkNchlle

formof flakes having a nean |ane mfo ness o]

pin and the sane cofipBei PFeRedurenasckpafiddfPeeréal s of  Exanple 6, a bulk
dﬁnSIty o; 1001@/3 and aoWehes eﬁateaheoﬁnS%&aaeluﬁednasrbhatFEhalpegdeat
The_secondary produgct L_cocQa e avin bu °
denS|ty of 440 g/1¢ g taﬁtgFu@oﬁfgnF ngmg Eo agquaﬁe values of 10-15° and
!
i

16 22 r.p.m., respectively, and a vortex of the expanded
cereals is formed, 500 kg/h of these cereals are introduced 
into the vortex, 180 kg/h of the sucrose syrup are- sprayed

15 onto the descending side of the vortex, 20 kg/h of apricot
powder are distributed in the vortex and 700 kg/h of
agglomerated product having a bulk density of 150 g/1
and a water content of 5.6% are collected or removed
from the vortex.

20 The breakfast cereals thus obtained have all the
qualities of the starting expanded cereals together with
all the flavour of the apricot powder. These cereals
may even be subjected to post-drying for a few minutes at
80°C to reduce their moisture content to 2.5% without

25 affecting their flavour.

EXAMPLE 7
To prepare breakfast cereals, expanded cereals in
the form of flakes having a mean diameter of 1-2 cm for a
30 thickness of 1-2 mm and the same composition as the
expanded cereals of Example 6, a bulk iensity of
100 g/1 and a water content of 8% are used as the main
product. '
The secondary product used is a cocoa powder having
35 a Dbulk ‘density of 440 g/1, a water content of 4.4%
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- 22 - 1 and consisting of particles havihg a nean dianeter bel ow 0.3 mm
A SuCrg syrup having a dry matter content of 70% heatgd.to 70C is used as

g agent. 5 Wth the sanme ‘apparat us ‘and. in the same

duct having a water contenf_of 14%is obta

2.5% and a bulk density of 150 g/l
%%‘d céhrs‘i?g?lﬁﬁo‘&?' g}a‘%tfl'cﬁi‘é%“rha@l%gc%' Hea an

ast cere cor nfl'akes havi ng a-“nean

i ned. Af t-er

for several minutes at 80 ,ZbFeakfast cereal s having a

are obt ai ned.

BRAREAG,

anet er

4‘

Exanpl e 6, 35 kg/h of this cocoa powder are nade to adhere to 700\;
t hese expanded cereal s using 210 kg/ h of the sucrose syrup. An

8t.8epmag, crushing and drying of grains of corn are used as

20 ATQQéﬁoEEa&%uI@aYﬁvangbw lary s edfeeddd o l7nd a

9% The secondary product used IS sucrose

h§akeresA PArEi dfe ugedrdsetise PF IO ETARINthiagS s ng sugar
{has a water gontent owlewaand aabulhp@&rdem3|hmdohn6kﬁqy§ameAw&qcmasexsyrup

apparatus

in the form of

ger B gf 725) ?‘qst %Ogng P% %ﬁeq'd a%'se E'ng%e to :

product “havin r content” of 7%are o

bt ai ned.

aa"PEﬁFrrFﬁBFSE‘tan[ e isprbirined cer éitehRASty d&X/H’cger

content of 215%>§Bd 8ebdkkl minutedeatd BY °Cf, BrebkFa@l c¥reald daidhg a

{described in Exangher§, t957Rg/ hgdh plfe theiseg es@galldedr @mari@delqlm%(ﬂié} &ka/h
6" gﬁéagﬁéraééngy gekgl RnOfglgi@meaie pyatt hatdh g/ h

water content of 2.5% and a bulk density of 150 g/1 \J

are obtained.

These cereals have a strong chocolate flavour and

colour.

15

EXAMPLE 8

To prepare breakfast cereals, cornflakes having a’

mean’ diameter_of 1-2 cm and obtained by steeping,

crushing

and drying of grains of corn are used as the main product.

'These'flakes have a. bulk. density of 100 g/; and a
' water ‘content of 9%.
The secondary product used is sucrose in the form of

icing sugar having a mean particle diameter below 0.1 mm.

This icing sugar has a water content of 0% and a bulk

den51ty of 675 g/l.

A sucrose syrup having a dry matter content of
75% heated to 80°C is used as the agglomerating agent.

With the same apparatus and in the same way as
described in Example 6, 25 kg/h of the icing sugar are
made to adhere- to 500 kg/h of the cornflakes using 200 kg/h

having a water content of 7% are obtained.

of the sucrose syrup. 725 kg/h of agglomerated product

After post-

drying for a few minutes at 80°C, breakfast cereals

having a water content of 2.5% and a bulk
140 g/l are obtained.

: Jensity of

\/
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-23- 1 These sugared fl akes have a surface of surprising snowy
ap@Qarance due to a particcul ar crystallization of the sugar applied wth
sug¢hrlittle water. '5° EXAMPLE 9 To prepare breakfast cereals, expanded -
cerbﬁls in the'formof flakes simlar in their dimensions to the flakes
uskd in Example 7 are used as the main product. These flakes have a bul k
denS|ty of 100 g/l and a 10 water content reduced to 1% by predrying.
Eﬁpanded cereals in the formof needles appr@g nmately 5 nmlong and 1-1.2
mp wi de al so having a water content of 1% but a bulk density of 150
g/l are used as the secondary product. 15 A sucrose syrup having a
dry matter contknt of 80%héeatedgavefiefipkes bavd asstiméasggbdmsuapimiging
agent. - Wth the i p,the a ¢

Blampic 6, 50 Kol h oot he bbr ot iosoafie e, 3 paatE e YA I3 e of
t he cornfl akes u5|n§h§7§uﬂ§FhaEBliﬁﬁ vhehssuEBsdishlgpvateras kg/ h of

aggl onerated product having a bulk density of 150 g/l and a water
content of 2.8%are ggtgggeg. These breakfast cereals have a very natura

fi brous appeara ce. E2E} 5 -24- CLAIMS 1. A process for the

aggl oneration of at | easTotpoepareéi bntakfasbodepeatingct expandeldi cerehds in

particles of at |eag}q OPSr3eSPNERLNe R OHHEl a2" Bn"BAE1 FOaRHBRESohS B the
' flakes used in Example 7 are used as the main product.
_ These flakes have a bulk density of 100 g/1 and a
\,) 10 water content reduced\to 1% by predrying.
Expanded cereals in the form of needles approximately

5 mm long and 1-1.2 mm wide also having a water content
of 1%, but a bulk density of 150 g/l are used as
the secondary product.

15 A sucrose syrup having a dry matter content of 80%
.heated to 90°C is used as the agglomerating agent.

‘With the same apparatus and in the same way as’
described in Example 6, 50'kg/h of the cereal needles are
made to adhere to 500 kg/h of the cornflakes using 175 kg/h

20 of the sucrose syrup. 725 kg/h of agglomerated product

having a bulk density of 150 g/l and a water content
of 2.8% are obtained.
#}%/ These breakfast cereals have a.very natural fibrous
N appearance. ' ' '
25. -
30

35
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partlcles of a main product by neans of a I|qU|d aggloner- ating agent,
wherein a vortex of the particles of said mai‘n product Ts formed about a
ontal or inclined axis, said agghqmerati d onto the #=
ex fromoutside and the particles of sai d mnﬂmmllmum Mﬁct are NS
buted in the vortex frominside. 2. A process a% ctaimed in daim
erein CLeIMSi d vortex of particles is formed-in a rotary drum "t he
rotation of,the I t | gt 1,Qn PyEriction
agai nst the maJIX0§£§%F§§ ESrnghQ Qg&?gggéggﬁgé ? At &%QQ ¥ °m 2, wherein
sai d aggl oneantieRlatenfoed BE@§y§G5®nF6 Vhécbe§56n@ﬂr¢ﬁ§1§ﬁd9fo#tthe

vortex: frorﬂéa§98&&e|@ééozﬂa£eybgwaaatt BeevmhleX tandaheendbl @k the drum
in a descending, half o

g é ﬁgp ocess as cl grln Claim1
wher el n SalRPURITESS 1% phriie b B rPdups, RERRPARR,Ona) sk i oo LoRRd-
particl at e ateing pagehict | yEHFEinUUdyedtsPoduesd into the vortex at the
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gravitation and by friction against the wall of the drum.
3. A process as claimed in Claim 2, wherein
said agglomerating agent is sprayed onto the descend- -
~ ing side of the vortex from a space left free between
the vortex and the wall of the drum in a descending half
of the drum
4. A process as claimed in Claim 1. wherein
' said vortex of particles is formed in an inclined
" drum, said particlate main product is continuously
introduced into the vortex at the uéper-end.of the drum
and the agglomerated product is continuously'removed
from the vortex at the lower end of the drum.
5. A-proceés as claimed in Claim 1, #herein \/
. the particles of said main product are cereal flakes
obtained by rolier drying of a paste based on cereals,
the secondary product is a skimmed milk powder and the
agglomerating agent is a syrup of sugar and/or starch.
6. A process as claimed in Claim 1, wherein
" the particles of the main product are expanded
cereals obtained by extrusion cooking of a moistened
cereal flour, the secondary product'is a powder of fruit,
cccoa or éugar and the agglomerating agent is a syrup of
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wherein the syrup is sprayed under pressure in the form
of a mist at a temperature above the crystallization
temperature of said sugar.

9. _ A process. as claimed in Claim 1, wherein the
vortex is heated or cooled. _
l0. An apparatus for continuously carrying out the

process claimed in Claim 1, comprising a rotary drum
inclined with respect to the horizontal, a frame
supporting the drum, drive means for rotating the drum
about its axis, means for introducing the main product
at the uppér end of the drum and means for removing the
agglomerated product at the lower end of the drum, and
further comprising means for producing a vortex of the
particles of main product about an inclined axis in a
first part of the drum, at 1least one means for
distributing secondary product in an ascending half in a
second part of the drum and means for spraying the
agglomerating agent into said descending half in said
second part of the drum.

.11, An apparatus as claimed in Claim 10, wherein

the means for rotating the particles consists of radial
fins fixed to the wall of the drum.
12. An apparatus as claimed in Claim 10 or 11,



26 wherein the nmeans for distributing the SECOﬂﬂ'a-I“y-—p-Fed-H%t-—Ge-n%r—l ses a 1
tube- whi ch i s connected at one end to a rreterl its other
~J S drilled with holes underneath and arrar njmu‘j’#ﬂi he axis of _z

e drum 13. An apparatus as claine 10 to 12, -

Mt
/n said means for spraying the agglggrerating agent corrprl ses several
pressure spray nozzl'es arranged along an axis parallel to thesaxis

of the drum wifereini the meamlmadﬁstﬁihﬁtihgl ¥Rd. ségém&aﬂr er%%i%t&gl ]‘0
h e_again
L2 LU OIS Sine! $8en OB 51N PhiC oA RS 400

of the drump to jts axis in-said second
desendi ng hafeteming. “nitAni%p%B?%t%‘E idsscoshardend, adg dﬁ:'ia:ﬂ.&ldrmm to 15

14, further enmars sufidefRadthf nd oakiradged aAlfei h%ovoéﬁéaxacﬂsaoté“' rd
part of tshe Mg An-apparatus as clainmed in any of alnms 10 to
15, wheréin e%}éh of the drumis provided wi th an annular retaining-

di aphragm w#ii3ch | s cpaAppiratussaglclaimedr pal angi amereaimso 10tk drum

but smaller jjn whg;_.eF_Pte e Hbapst ef?pnnga%Jé‘ﬁg? Eslﬁgn 8&8%% %rattg gsure

plate is disposed para ainst the
ascendi ng ha|a|genlt7 compxr appRYeral oBighapressineangprhyC aossles to 25

16, wherein a&fﬁﬁqﬁr&l&@rmlaheﬂsvgaabaiilatctantﬁa‘ 521 sadirughiend e
|nc||naalon QT the d”“Hn apparatus as claimed in any of Claims 10 to
13, further comprising at least one scraper blade'
against the wall of the drum parall to its axis in - .
said second part at the top of said-d§ie§&££§3§ 1f. .\~)
15. An apparatus as claimed in any of Claims 10 to
15 14, further comprising means for cooling or heating the
vortex in a third part of the drum. '
ls. . An apparatus as claimed. in any of Claims 10
to 15, wherein each end of tHe drum is provided with an
_ annular retaining oiaphragm whicn is equal in its
20 external diameter to the drunm but smaller in its
- internal diameter and a fixed semi circular closure
plate is disposed parallel against the lower end of the
drum in its ascending half.
- 17. "~ 'an apparatus as claimed in any of Claims 10 to
25 16, wherein said frame is provided with a mechanism for
adjusting the inclination of the drum.




