2 7 AUG 2003 1 FOOD PRODUCT WHI CH ARTI FI CI ALLY HAS BEEN G VEN A CELL- LI KE
STRUCTURE BY COEXTRUSI ON OF SEVERAL COVPONENTS, AND METHOD AND APP ?&TUS
FOR MANUFACTURI NG SUCH FOOD PRODUCT 5 The < nvention concerns a fodd A 2001
product in sheet, ribbon or filament form consisting of at |east two
conponents whi ch have been coextruded to becone interspersed with each
other and forma rowstructure, and nethods and apparatus for making such
product. In the term"food" product, | intgnd to include aninmal food,
confectionery 10 and nedi cal products. The inventor's two (expired)
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baked - and 15 strands of highly viscous |ssolve or smo

and a i scous SuGaMEPHOD AND AREARATUSIFOR AeDFA @runﬂeest sheet

formed product is subsequently solidified. (see col to col. 7

line 5 of this patent). The other abp@e)mpﬂop[y@jrpatent contai ns an
operative exanple for 20 making a simTlar tood product nanely exanple 4.
Here an abkal i ne solhe invention congernsrafosidproduchinestsass; dissry or fizmeemforde
coextruded wth a solution of carboxy-nmethyl-cellulose to which is added
caramel (for SRESIENOR] akirast twe ﬁﬁ;npon@néﬁcwﬁ@hdw:ab@en atpex;ruded tor becdmet wo

| ut h th 25 T t d sheet d duct
o Gol |ect eq. HeRAIREE N MR Bifer Fhd AL & [ Srcudrep g Gaetho b 8341 or
t he product) gEga;@mgqbﬁ ,ql,;ak;,@og@h pﬁd@bpg a solution of Nad - |acti c acid

over it. This uses the protein to coagulate. In each of the above
nmentioned exanpl es leduhtesm “fond”iprodustp bindert tosinchuddsanimah fooad) t ddrifedtionery

strand. In US-A-4, 4 68 this ear | rs fromthe 30 text of the
Sl e When aRd Masrar PrRdustsq ThE TyenBRs ine: esRTar) Aotents WS-Ad 1,502
and US-A-4,436,568 disclose such products. The former discloses:

a)  strands of a viscous sugar solution, interspersed with strands of

dough; the coextruded sheet formed product is subsequently
baked - and

15 b) strands of highly viscous, dissolved or swollen protein and g
viscous sugar solution, caramel and/or dough; the coextruded
sheet formed product is subsequently solidified. (see col. 6 line
65 to col. 7 line 5 of this patent).

The other above mentioned patent contains an operative example for

20 making a similar food product namely example 4. Here an alkaline solution of

soya protein is interspersedly, side-by-side coextruded with a solution of
carboxy-methyl-cellulose to which is added caramel (for sweetening and
aroma). To achieve a regular structure the two solutions have the same
viscosity.

25 The coextruded sheet formed product is collected on a conveyor film of

polyester (later to be used as wrap for the product) and is solidified by rinsing
a solution of NaCl - lactic acid over it. This causes the protein to coagulate.
In each of the above mentioned exampies each of the interspersed

strands is a continuous strand. In US-A-4,436,568 this clearly appears from the
30  textof the example when the latter is studied in conjunction with the drawing to
which it refers. In US-A-4,115,502 the only apparatus/method which is



which it refers. In US A-4,115,502 the only apparatus/ method which is 2 7
AUG 2003 2 disclosed for interspersed coextrusion - see fig. 4 and
connected description - will. always produce continuous strands. 27 AH 2003
EP- A- 0653285 and WO A- 9934695 concern di fferent nmethods of coextrudi 8
food conmponents as a nultiplicity of Ilayers, one on top of the other, and
each patent gives exanples of suitablg, 5 conponents for such structures.
The food product according to the preSent invention is characterised as
defined in claiml1l Preferably the defined_ ce|lular structure extends
gener al | gistloseddnbintetspersesd eoediusienmyasiy shand ﬁ@ﬁ@ﬁ?@ﬁ’é&h@r@mﬂm
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pr oduci rodu Furthernore, as it is we nown, the pressure

reqy r edrApomaitedoesicidsfroctuses.on in formof flow or fracture (the "yield
poi nt*) cannot be indicated as an absol ute val ue, but depends on the

ti me-scal e wiThe foashprduchecearding htha Bresest irweatiands characterdsedasext ent

on the method and a qarat us used. For "feel"™ in the nouth it is 20

gener al I%ﬁf@@ﬁ's'ﬂcfé?'@'g that a time scale of about 0.1 second is relevant, but

the i“V\mitg[fﬁlége?gﬁgﬂﬁ@Heﬁﬂe&%b%%r%%c@%?ﬂ%&érﬁ"?tﬁga REQIe time

scal e, rrcter requirenent ption i1 n connection with
fig. 13#€5aba[ns t he apparatus which the inventor has constructed for
measur eiment of conpressional yield point and 25 the procedure foll owed.
For the purpdsempfessienal preastreipects iof dheofesisanse nendafasmadion areni ch

ol asti ccaerapNEsd) Hide R FRERIY NOPRRIFER sPE chethg GleaRR L ogB 1 b e
M Croporous asodveraie PR kridviedot @TIRE invsntbelticre exists Acheindardissdmact i ng
of the material should be disregarded. The follow ng table which
" procedure for such measurements and no specifications of what is "soft” and
what is “hard”, other than the standardisations and specifications used
15 internally in companies producing food products. | Furthermore, as it is well-
known, the pressure required for permanent deformation in form of flow or
fracture (the “yield point”) cannot be indicated as an absolute value, but
depends on the time-scale within which the measurements are made and to a
lesser extent on the method and apparatus used. For."feel" in the mouth itis
20 generally considered that a time scale of about.0.1 second is relevant, but the
inventor has chosen to relate the measurements to a2 10-seconds time scale,
which is a stricter fequirement_
The description in connection with fig. 13 expiains the apparatus which
the inventor has constructed for measurement of compressional yield point and
25  the procedure followed. For the purpose of this patent specification the
minimum pressure which within 10 seconds gives at least 10% compression (in
excess of the instant elastic deformation) is considered to be the yield value.
However if B is microporous as it may be, the deformations taking place before
compacting of the material shouid be disregarded. The following table which
30 is made in order to corelate subjective feels with objective values indicates

typical compressional yield values for miscellaneous common products:



30 is made in order to corelate subjective feels with objective val ues

I ndi cates typical conpressional yield values for m scell aneous connmon
products: Z 7 AUG 2003 3 Dessert (e.g. creme caranel).,... about 31 & 20
Mar zi pan:.... about 400 g cm 2 Hardboiled egg white:...about 900 g cm 2
Emment al cheese:.. about 3 kg cm2 5 Apples:... about 3kg cm2 Carrots:...
about 20 kg cm 2 Dark chocol ate:... about 50 kg cml Fresh pine wood, in its
weakest direction:... about 80kg cm2 In the present invention, the yield
poi nt of the B conmponent or each of 10 the B conponents should normally be

no | ess than ﬁggg%ﬁgbée@n%n e am@[)‘?f.eéb’ﬂ?.l% @%Fn‘j ess than 500 g cm 2 while

it should preféra er t‘hen 150 kg cm 2. Extruded food

structures irwmﬁij@@ndi__séﬁdmuog@tﬁnél es or phases of one nmaterial is
randomy distributed in a matrix of another conponent are known 15 e.g.

fr om CH A- 053dafidbditetesg white'S- abagidd®dg gofi p cooki es), US-A 3671268 and
US- A-22313060_(ice cream, EP-A- 8037.,and US- A-4358468 (neat) and
EP- A- 0775448 Eospenal FB%%%%{-@P@)J%M& the wel | -ordered structure of

the present pfo t, tal ky the special features of the nethod which
i s described M%gﬁgﬁﬁg n i nproved "tayl or-maki ng" of "nouth-feel™ 20
and taste. |tchgotdl IdMiut P0XRWerh® produce an individual encased food item
or asingle row or filanment of encased food itens, see e.g. EP-A-0246667,

US- A- 4, 828, T8ark clidcolatet ngbout3sG&gami® US- A- 4, 469, 475. However, the

character of _such products are very different fromthat obtained by the
present i nverftiesh. PiDg WOGG, iR ngqa?k@ﬁt ﬂHPﬁ"B’F:--t@RQLBﬁ@gE&”}Qat 20C, may be in

aliquid state. t i . ' Me\d tic
character for i ns?ﬁhﬁ{gﬁs%ﬁi&%vé&@ép S:ﬁ é[ocf &E'Iei’f“% ??{:cl?ui é;]’ﬁgderleargg/Of
conpri sq ¢di SRRESBOcEMbbASNBUSHOWE [Sdramdlly bebnedessithang2009 em? and more

shel | -pi eces, pieces of filmor flake in a liquid or get )
preferably not less than 500 g cm™ while it should preferably be no higher then

150 kg cm?.
Extruded food structures in which distinct particles or phases of one
material is randomly distributed in a matrix of another component are known
15 e.g. from CH-A-0538814 (cheese), US-A-4697505 (chip cookies), US-A-
3671268 and US-A-22313060 {ice cream), EP-A-0258037 and US-A-4358468
(meat) and EP-A-0775448 (caramei/chocolate). However the well-ordered
structure of the present product, obtained by the special features of the method

which is described below, enables an improved “taylor-making” of “mouth-feel”

20 and taste.
it is further known to produce an individual encased food item or a single

row or filament of encased food items, see e.g. EP-A-0246667, US-A-
4,828,780, col. 9 Ins. 43-58 and US-A-4,469,475. However, the character of
such products are very different from that obtained by the present invention.
25 A in the final form of the product, at 20°C, may be in a liquid state.
Alternatively A may be of plastic or viscoelastic character for instance in the
form of a soft gel. A liquid or gel may comprise dispersed solids such as short
fibres, nut, grain or shell-pieces, pieces of film or flake in a liquid or get
continuous phase, for instance aqueous solution or gel, or an oil. A liquid A
30  may comprise a dissolved thickener. Another embodiment of A comprises an

expanded material, such as formed by the presence of a raising agent in the



continuous phase, .for instance aqueous solution or gel, or an oil. Aliquid
A 30 may conprise a dissolved thickener. Another enbodl ment of A conprises
an expanded material, such as fornmed by the presence of a raising Agdh@iin
the 2 7 AUG 2003 4 extruded material. The B conponent or B conponents
shoul d preferably belong to one of thejfollow ng three groups of
materials: a) firmagels, optionhally with inclusion of fine prefornmed solid
particles, 5 b) bonded-together prefornmed solid particles, c) fat-based
materials |ike chocolate. Preferably the conpressional yield point YPBZO of
B at 20C 0
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conpr essi onal 2) e iaPels, YBASRaIB WD ROMBIGof find BRfolrhed solPanIE 2 and
| ess t e

nor e preferabl an 5 present invention a gel
under s®ood to Be a Bondad tﬁg%tﬂ%l‘ﬁfﬁfﬂrmeﬁ’e?%rﬁé‘m‘aﬁﬁed of polyneric

conponents, whgt herfaItJbgggglnlqmeﬁggmkgqihogg@% or 15 crystallites, or sone
ot her kind of unctlon

k d, . whic eneral | el f
supporting, forrafe@bhnte mﬁreﬁsa%@@yeﬂﬂq Eewt artPa'gcuP? aceégz Q&’t 'ﬁé}t)i?;ﬂrﬁ%l ng
fluid. Iq ch$2 ifoPREtAice! M tHadangé HodakpLm 2 280 kpe;m ﬁV@éﬁergmy Rsevthdass® new

concept or 6§Chl eving a food product” which on the whol e has a solid and
mechani cfg GM st abl e consi stency and neverthel ess is pleasantly chewabl e

ang It Il:[) alt I r]§S||hem§95praa%4mlsulmq§esehreatylusafluud e :slmQEh?r mt.? orhﬁfeuﬂtoéplasnc
supbstitute . eaqt Il1l1Led cnoco r o ont. 1 O , a
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i ngr edi entGOO YV 2and enare praferiablydesmthﬂanrﬁ&mg cavt.t gel of pl astic
character wt hl'p”@%aﬁrbs%%'m M a ! Eeuﬁdépsﬁ)to% ﬁn{ b8 a tﬁF&b dlrIneh§|oPal

essential tha SO can e a conti nuous
gel . 25 Lrateork ffplmﬁd;OfsP@bﬂm‘?f@aﬁﬁ)mﬁOﬂﬁ@tSp@é@ﬂmrellfﬂf@ﬁ’p'@b|Cth*|@a|d$0fNSaﬂﬁ B

will pe dritaies, dﬁss%m@%%erﬁeﬁ& ik ljiinBsATBWVBRerP by A WhRhOE gehigrament s A
and B ar e # s\;/uepnpc;rtrllng fo} lrrggstance Jvhen %)Iaced on a flat surface, rather than being fluid.
It is immediately understandable that the invention provides a new concept
for achieving a food product which on the whole has a solid and mechanically
stable consistency and nevertheless is pleasantly chewable and in all respects
20 makes a natural feel in the mouth, be it a substitute of meat, a filled chocolate,
. another type of confectionery, a snack, snack-masked medicine, or a completely
new combination of food ingredients. While A e.g. can be a continuous soft gel of
plastic character within each cell, which may be a platelet or lump, it is essential

that B also can be a continuous gel, but in this case a firm gel.

25 Later in this specification the possible compositions of A and B will be
further described.
Specific examples of the nature of components A and B are given in claims
2510 38.

The short reinforcement fibres or grain-, shell or film-pieces or flakes in

30 some of those claims in relation to components A and B are preformed, and are

preferably but not necessarily digestible, or of value for the digestion e.g. short
protein fibres. An important example of applicable shell-pieces (or husks) is



The short reinforcenent fibres or grain-, shell or filmpieces or flakes in
30 sone of those clains in relation to conponents A and B are preforned,
and are preferably but not necessarily digestible, or of value fgny M@emﬂ]
di gestion e.g. short protein fibres. An inportant exanple of applicable
shel | - pi eces (or husks) is 2 7 AUG 2003 5 bran. They may contain absorbed
aroma substances or the protein used for the fibres or filmpieces may
have been brought to react with carbohydraie to form a caranel related
conmpound. As it is understood fromthe above, B fornms "cell-walls" and A

i between addat okiAT CAE Al B AL ER HEIEIBN Bt Rr R R LB Bec " o
the charact %Ft?}r%%'&%il&fﬂéééﬁﬁégrﬂﬁe%éﬁ it t&lfé%cﬁﬁjith%a%& 3RSk fBkpaYs
of a curved shape, although exaggeration of such shape can and preferably

shoul d be awicdesmelhdateddicpgidd.of the bi ggest dinension refers to
nmeasurenents along 10 the curved surface of the cell. The cross section of

cells of A in the &8 ibisamsegeneddiany theagbave, & tormge’ celliweliss iapd A the feell
direction in th

nge 0. 5 Q ferably in th 1to5
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preferably replarattepiRticobitbe exerusion protet$lane 2lohrd Aifnctt aWR dficilrpegs of
the lunp or platelet which is contained in the respective céll, since

ot herwi se t hehapeg l@ithioogh extaggeration nhigubke shapefdarc apdt prefenablyshdwdalbé y i t
shoul d not be smaller than 5% and still re preferably 10% of the said
aver age t hi cBYEIRED.3Ehs ajauon el e Pignestdimersiongetars ip MessHEaMeRS AIoRS
preferablhy i prdRerted96fice bPtheocdn nore preferably 3 to 15 nmfor
instance 5 to 10 mm GCenerally the boundary cell walls have a m ni num

t hi ckness in the xThi cessisection of bells efdydn the xopRotgeanearblly heeengeerage

Sepr el On BB AR RS R e B e eg e Sbl b Diinas
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xz plane in the range 0.5 to 100 mm?, preferably in the range 1 to 25 mm?.

15 In the majority of the cells the thickness of the cell wall should preferably
not at any place be smaller than 2% of the average thickness of the lump or
platelet which is contained in the respective cell, since otherwise the
mechanical stability may be insufficient. More preferably it should not be
smaller than 5% and still more preferably 10% of the said average thickness.

20 In the invention the average row separation is preferably in the range 1
to 25 mm, more preferably 3 io 15 mm for instance § to 10 mm. Generally the
boundary cell walls have a minimum thickness in the x direction in the range 5
to 50% of the average row separation, brefe"'rab'IS? riiore than 10 %.

The bridging cell walls, that is cell walls of B, between cells of A other

25 than boundary cell wells, have a minimum thickness of 0.1 mm, preferably a
minimum thickness of 0.5mm.

On the other hand, to give the product a suitable consistency, the
gverage wall thickness in the majority of the cells should normally not exceed

the average thickness of the cell of A.
30 In most cases when A is fluid, the nesting of A in B should preferably be
a full encasement in three dimensions at least for the majority of the platelets

or lumps. This is the more advantageous the more fluid A is.



On the other hand, to give the product a suitable consistency, the average
wal |l thickness in the majority of the cells should nornmally not exceed the
average thickness of the cell of A 30 In nost cases when Ais fl uh?’AUb%‘D]
nesting of Ain B should preferably be a full encasenent in three

di nrensions at least for the majority of gthe platelets or lunps. This is

t he nore advant ageous the m)re flurd Ais. 2 7 AUG 2003 6 The nost
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the mouth, B may be selected to have stronger cohesion than adhesion to A.
This effect can be achieved by addition to B of a substance which promotes the
slip, e.g. a fat to a hydrophilic B-substance.

20 Contrarily there may be a need to strengthen the bonding between A and
B, and this can be achieved by providing that the boundary cell walls of B extend
in a waved or zig-zagging manner about a generally zy plane.

Within the product having boundary cell walls of B, each cell of A may
bridge the whole way between the boundary cell-walls. This is shown in fig. 1a

25 and will in many cases give the best consistency of the product. However, the
cells of A can also depending on the method of manufacture and further dealt
with later be included as shown in fig. 2, or in a less ordered manner but still
exhibiting a row structure.

The additional cell-wall stated in claims 6 and 8 serve to perfect the

30 nesting of A in B, and are illustrated in fig. 1b, c and d.
A and B may in fact each comprise more than one component. Very

advantageous examples of B comprising 2 components B1 and B2 (joined



25 and will in many cases give the best consistency of the product.

However, the cells of A can al so depending on the nethod of nmanufacture and

further dealt wth later be included as shown in fig. 2, or in argl eRp 200
d

ordered manner but still exhibiting a row structure. The additio
cell-wall stated in clains 6 and 8 servé to perfect the 30 nesting of Ain
B, and are illustrated in fig. 1 b, ¢ and d. A and B may in fact each
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when the eftter pmcessitgndill fasms BorB2'iornsBé efe). ect ed so that the segnents
of A rotate TieSelabobfd Beadatikifd nﬁebddécﬁeﬁ {hefhodl diinfd 9. 78, b and

c. The boundari cell s of ext endi ng genera e z-direction may
i

be 205Dl ecul 4 IOpeRMBATEEN EHelcanisies prowad sels phés | Bie Misliag candake eved
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and c.
The boundary cell walls of B extending generally in the z-direction may be
20 molecularly oriented generally in the z-direction. This is achieved by using
suitable extrusion methods and apparatus. The orientation helps to make the
product feel like meat when it is chewed.
The incorporation of a pulp of short protein fibres or pieces of protein film
in A, has a similar purpose as the orientation and also purposes connected with
25 the taste and nutritional value. Component A alternatively can consist of other
short fibres or film pieces or of nut-, grain-, or shell-pieces, or flakes. Also in this
connection, grain can be very suitable. When A is a cultured milk product, it can
either be given sweetness and aromatic taste for use in the product as
confectionery or dessert, or be spiced like “chutney” for products used in a first

30 course or main course.



The incorporation of a pulp of short protein fibres or pieces of protein
film in A has a simlar purpose as the orientation and al so purposes
connected with 25 the taste and nutritional value. Conponent A 77 mm mga
alternatively can consist of other short fibres or film pieces or of
grain-, or shell-pieces, or flakes. AlsB in this connection, grain can be
very suitable. Wien Ais a cultured mlKk product It can either be given
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of dough iIn or the expansion o veget abl e protein wth
evapor at i flgdstidiler in the conventional extrusion of meat substitute. 5 In

bread gr cake py gauef & chke GRTROMRNE- c@ﬁ?ddnéﬁ@'(bél) wWaRSPHa 88y %rn%t‘?itéin

serves to give the product good mechanical stability even whe

contents 8évesHe aivg the arpewbawqq%@ﬁpaamlgébﬂﬁalilgir QvR! mh@ttrthsrcqtttews of
contents fe BERY Ale %n} fh%guer(@,eesﬁd 'gﬁa&@rﬂbu‘?)@aﬁ!gﬁdcoﬁ'féﬁtsuéﬁgﬁé:n?hﬁ‘etﬁ@ for

t he ceII-waIIS|s mechani € sui tabl e, and ovi des, an, i ntere ng taste
conbi nat i BFPAUEd ig Mee{nem?dw@%ﬁhemeso chgeso tgﬁs éb\gﬁtﬁrﬁ éqeecsf@p cgal
particl eSsﬁlt?éBI@lafrhdrtﬂovM@*s%rn mferéktmwms@combmambﬁ said particles consist of
shortahl bres o ra| n-

re bfded t oglt RBETEREUEIEAIE I Anicropbrays andeTeralf Cf pacidef gRGine' °°
coagul at edratdriihéhe pores, remiduthael said paytmtémtmmsusmmmﬁbreprmogram slyell- or

subst ¢ ut O Rlecdst Blkes Auhtntaduels &8 thégt“mg%ﬂ}e%@ pherte BBle- o
an oi | bastandsarpgneonsisiing of magutaﬂmi ghutewiar a petwisl er sygthetic gnbber a68d A2)
a juice Cpﬂftﬁic%']ﬂjéd?qu‘fﬁ ofS9|dibke taste ingredients, 20 B) a conponent

suitable tor ch e first independent nethod cl ai m(claim42), a

met hod5i s defi Hbarmﬁee emhagiggnt, yrieh M3y be sameahgubsituite ) FPBWMIEES (Wﬁough
not restrkgpsratd bemPbARAtst N the

A1) a semi-solid fat or an oil based component containing the fat/oil

solubie ingredients, and

A2) ajuice containing the water soluble taste ingredients,

20 B}  acomponent suitable for chewing.

In the first independent method claim (claim 42), a method is defined which
is suitable for producing the new product (though not restricted thereto). In the
method, cells of A are formed by extruding an extrudable material A’ and
coextruding an extrudable component B' which forms B and in the method flows

25 of A' and B’ are adjacent to one another in a direction transverse to z, the flows of
A’ and B’ being regularly divided generally transverse to the direction of flow by a
dividing member to form flows of A’ and B' segmented in the z direction, a
segment of flow of B’ being joined upstream and downstream to each segment of
flow of A. In a preferred embodiment of process B’ is transformed to a harder

30 material B after extrusion, the yield point for instance being at least 20g cm’.

In the first aspect of the method of the invention (claim 44), after exit from
the extruder B’ is modelled around A’ segments so as to surround the A’
segments



met hod, cells of A are fornmed by extruding an extrudable material A and
coextrudi ng an extrudabl e conponent B which forns B and in the ne%?oﬂ
flows 25 of A and 13' are adjacent to one another in a direction AUG 2003
transverse to z, the flows of A and 13' being regularly divided generally
transverse to the direction of flow by di viding menber to formflows of
A" and 13" segnented in the z direction, a segnent of flow of B being

j o ][led ugst Lgaghﬁétdnﬂﬂ]wﬁ%bﬁwmtyoirﬁ%hxﬁqﬂmgm ﬁrgnhédmveofpreferabiyaA’ is |
preferred enbodj nent of process B is transforned to, a r teria
B after efMgdi bMo a&ﬂﬁa?i t@‘iodﬁ%‘ﬁ?'n?mﬁ ?W"Oi Qe Pk BeYRER 8{% g%é ragagjgg?rﬁe 2. In
tEe fi rStg@ﬁﬁﬁm befindd1g oeHnicofd atéforimedaotioomtiechavehptdductaf t er exit from
the extruder B, is,nmodelled around A segne u ad. t e A
segment s 27 AbReRpetufiss etich Soca PR FepRtL uB il | Nie

Fur t hes noaspedtr isf éefiidd/ il\'the ssecbadnmindependertt methaxt claim hiaowdy claeh 6@o r ows
of segnents .of A separated by a b r or med
to formt Eefﬁ%)’ SBP%@E‘PW*‘%&%@W#@ %)'lh‘l:’gfraJ ﬁﬁé??ﬁgk%‘i{%&!@g% f@‘\:‘{vtghcgdé aspect
of the i nVkeatdividingTiiesnbdisaspipotcate adediate delativa te the extrdden asiteti éorm

met hod cIgéépﬂgm’g?lsyregﬁ%ﬁir%%(gérnﬁigegggon?ﬁw_eraI fl ows of conmponents A

are forne erpose ~The dividing nmenbers reciprocate
or rotate rel afhessacondhpetiod: agnract okithe invention may dgnesachio §F“1_"%‘¥h€° i | st
model kpng .%dugieé)pggr&ﬂ ?gghﬁatge@fzg@ USRiNGEr asPedihg Bthbhexirauapikei matgrrys be

used to extru .produ or .may ternativel y.be useful .for
ext r udi ngSéthap teeirmeriaslieripsties mtgnalguyﬂg@g “'f%@'}%\{r%?)‘?é%??%g Sq’af‘s’i‘ﬁ g
mat er i al sfoodh§itetdiablifeBhROtragsfoAaed fafter eostrugiinn® af waderighrredvingall yigBer i s
transforned after e trkm on thoda mat erfl ﬁl .haw.glg a higher vyield point as
the firstY! B‘B'(S‘t%é'é% Irgimethad AsPERt OTIRS IMMEIYR™ 4 e several ~ways of
provi di ng rel aTheee rareesevirabetayseof t previdiry delatidé nonovemsat (bgtweea the
ext rugion I r& hod of the invention, the relative
m)verriﬁt P@H'ﬁ&%ﬂgﬁﬂg?ﬁ g%ﬁﬁé'ﬁﬁgqgé't ruder conponents |ncluding the
channel s and ek tene areterraskimgthore ofii edinvgntembdhe . reilive fRPVEERN! dhe x
direction fmyvcﬁlfb?rﬁ& XM 3B HipYnentsViRtiuidigy the chidrinel®aad exitsaed f | ows
of A haang_ ows of *B' above and . o
moving the dividing members. For instance, the x direction may be arranged
substantially vertically, with one or more flows of A" having flows of B’ above and
20 below, and to provide the extruder exits on a circular cylindrical surface having a
-substantially horizontal access. The dividing members are pivoted around the
said horizontal access so that the dividing members reciprocate on the said
circular cylindrical surface. One extruder suitable for putting this embodiment into
effect is illustrated in fig. 11aand b.
25 Another way of carrying out the second aspect of the method invention, is
for direction x to be substantially horizontal, and for flows of A’ and B' to be
arranged in a horizontal array, with flows of B’ between flows of A’, and with the
dividing members reciprocating or rotating in a generally horizontal direction.
It is to be understood that the direction of extrusion of the component A’
30 and B’ is in a generally z direction, that is it should have a component of
movement in the z direction. However it may additionally have a component of

movement in the x or y direction. Furthermore components A’ and B" may be



20 below, and to provide the extruder exits on a circular cylindrical
surface having a substantially horizontal access. The dividing nenbers are
pi voted around the said horizontal access so that the dividing nqppgg§zwj
reci procate on the said circular cylindrical surface. One extruder
suitable for putting this enbodinment intb effect is illustrated in fig. 11
a and b. 25 Another way of carrying out the second aspect of the nethod
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t he di al t er nat ul ar

I d | d
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gener al | yrecipriocsts thendividieg dheﬁn@erﬁgtmsrmdrrgctm efﬁmmat}dsmﬂ%ntéd drom the
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in ar _direction (?l?ectlon alternatively be possible to
r eci pﬂécaF@U@I*ée Hﬁ"iﬁeél'ﬁgsuﬁﬁr%@%‘j\’m?” -z direction. Apparatus adapted from

the inventor' $h@f¢pleecﬁf aeugionsbeles stcbad‘famanfaAMuaiihe?nazelmmd toa
oot usi BACD TSR, e i Jo S?@ar STdROrRe ThreRGIe 4 heeXphspn
i nt r oducedathed fymehithaws dbamoss textredeble. cainpenentgrfirsi aee mtertseﬁtsasﬂsmih
each other in a sheet-like array of flows which then are mechanically sheared out
20 by means of transversely moved dieparts in a way that produces a sheet of thin
lamellae - continuous or discontinuous - which are positioned at an angle to the
main surfaces of the sheet.
To the knowledge of the inventor the only published inventions within this
“family” are contained in French patent no. 1,573,188 issued to Dow Chemical
25 Limited, and those patented by the inventor of the present invention, comprising
the two U.S. patents mentioned in the introduction to this specification (and
counterparts in other countries), and further, referring to U.S. patent numbers, the
following: 3,505,162; 3,511,742; 3,553,069; 3,565,744, 3,673,291; 3,677,873,
3,690,982; 3,788,922; 4,143,195; 4,294,638, 4,422,837, and 4,465,724.



met hod by which two or nore extrudable conponents first are interspersed
wth each other in a sheet-like array of flows which then are nechanically
sheared out 20 by nmeans of transversely noved dieparts in a way that MJ 2003
produces a sheet of thin Ilanellae - continuous or discontinuous - gh
are positioned at an angle to the mainlkurfaces of the sheet. To the
knomﬁedge of the inventor the only published inventions within this
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Struct Ur e dlegldrallef ihd B oBUE A8 dRUGRIEApelicaRofis 883788ucull dhas

been nentioned earlier In this eci uses the inters ersion

net hod di dayeseddoos DfCPfBJCéHb\‘;'BeWeCHtFP'@Wef@”US-TAles'amﬂs Feneiyipmel E‘séméraéﬁ of

the ot her pabane wWeMd NG Pafsdds oPaRef iHRtpRNg, afd a?éoﬁblcbr@ewlufal into
Iayere fOOdqurrgdUCt in sheet or plate form The layers are not "l anell ae"

but ar $- to the main surfaces of the sheet/plate and are not
br oken up i nt o Fdt5estaglisment. ofdhe esgllabirictbre mccofdindgdoctbiel irsention uit gs

accordi ng Qo hf %QY% s@ﬁ[rietnt% %LBeﬁﬁ&%b%o#lQﬁ’éd Eﬁﬁrﬁfm@gﬁgm%ﬁpr’%onﬁe

nodel | ed arodn or ac Ing is
by requi riChte wa;ytfot ﬁ@hlg\nngrtb@rm@tﬂ]@lllrpg iscleys gequ:rmg that the B’ under the process

conditions has a viscosity, and yield point if any, which is significantly lower than
20 those of A'. Preferably the viscosity and or yield point is less than 0.5 the
viscosity or yield poiht, as the case may be, of A’ under the process conditions. A
further improvement is achieved by minimising adhesion of the A’ to the dividing
members by incorporating an oil or fat in A'.
An alternative or supplementary way of achieving the modelling of B’
25 around A’ is by merging the flow of A" with a flow of B’ on each side (in the x
direction) prior to the extruder exit. This embodiment will be described in more
detail below.
At the time of dividing, A’ should preferably not be liquid, but can be
plastic, pseudoplastic, gelformed, can be a dry powder or in other way a
30 particulate material. In each case it means that, very generally speaking, a



conditions has a viscosity, and yield point if any, which is significantly
| ower than 20 those of A'. Preferably the viscosity and or yield pgoint is

| ess than 0.5 the viscosity or yield point, as the case nay be, of 1AUG 2003
under the. process conditions. A further inprovenent is achieved by

m ni m sing adhesion of the A' to the dividing nenbers by incorporating an
oil or fat in A'. An alternative or supplenentary way of achieving the
nodel ling of B 25 around A" is by nmergifdg@ the flow of A with a flow of
B' on each side (in the x direction) prior to the extruder exit. This

enbodi ment Wi kkribfh dagfimubed/dine "o hedet Rirte Diel Pledfl theciid® rmanent
dividing, A should preferably not be liquid, but can be plastic,

pseudopl ast i cdefhiaiomednderdhelmondittns ipdheeieor in other way a 30

particulate material. In each case it ans_that, very generally speaking,
B2 7 406 1003 12 Ebr PBiHerGRERIANIal(0E EHf 1k Hiate a6 b0 B CRERRRAENES o dbe o

t def ' . it ' -dig. B th h
Pand. Cor 1312 PPCEE SIPEh 38, 3o he i Goe dynR b oSt bR S
fig. 1aand gauaheliifedic LBhSisfCaRl ddierBPSHIPY Ywep résiidfich 18
pl astic consistency and generally exhibit™a | ower resistance to permnent
def ormati on. perrsaventdgforhatieh| i shauld preferably aresplastocpnsistemalein order

make the extruded product self-supporting as it |eaves the die. The ways of
i nt er sper si ngtot Mekedhp extrdednreguet-sali-sprartina d@stibleavesythedlie. t he

based on the pat ond DY hielsodsHa beGemaiatts b P8 Binerit sarne:
as ef fecting gutipledhbVEmERRPIWARAL AU RPBWNRIST RS of ANBnd X' frighase On

the one hand and the dividing nenbers on the other hand, it may be
advant agebus haser onithie phtgnta ondemsllae extsusipnowhidhoarelistediabdven bet ween

the row of dividin ers,_ apd the exit chanber lch is known per s
from the (5 ment oREEILEEARTEFINgIA EIgtys ecrracaion Agbvasia e FEABRES an  ne
final productorifidsfordieasrd hand EARYEHRRISG FRIABER dr theldther han¥akfRfbe
and/or to increase the bonding between the filaments. In order to optimse
t he shapi ng cidwaméagenuwstoiyovidethea tilslive negiprooaiiars or rotation between the row
of dividing members and the exit chamber,(which is known per se from the
15 mentioned patents). This serves to arrange the filaments in the final product
in & generally transverse direction (if this is wanted) and/or to increase the

bonding between the filaments.

In order to optimise the shaping of the segments in the dividing process

this should preferably take place by shear between on one side the internal

20  orifices through which the mutually interposed narrow flows are extruded, and

on the other side the row of dividing members, and furthermore best by cutting

action (see claims 79 and 80). The different ways of realising the cutting are

specified in claims 81 10 83. Examples-of-the -shape and positioning of the

knives for this action are shown in figures 7aand 9. By means of the severing

25 action and/or the "microsawing” specified in claim 83 it is possible to form very
fine slices of the components even when these contain pulp or fibres.

The dividing of the narrow flow to segments is preferzbly carried out in

rhythmic cperations with the dividing members acting as shutters (i.e. being of

a width so as to be eble to completely shut off the orifices), and furthermore

30  with &t ieast component A’ extruded in pulsations such that maximum driving

force of the materizl A’ through the channel is imposed while the orifices for A’

are open. These features are shown and further explained in connection with



this should preferably take place by shear between on one side the internal
20 orifices through which the nmutually interposed narrow fl ows are
extruded, and on the other side the row of dividing menbers, and 27 AUG 2003
furthernore best by cutting action (see clains 79 and 80). The different
ways of realising the cutting are specified .in clains 81 to 83. Exanples
of the shape and positioning of the knives for this action are shown in
figures 7a and 9. By neans of the severingl25 action and/or the

"m crosawi ng" specified in claim83 it is possible to formvery fine
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dividing of the narrow flow to segnents is preferably carried out Tn
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and furt her nofer §e RRfewatiovessfe tgnitmdnandc -and gpbignaly pxitesdingointo dbenh

t hat i dr Lvi f th terial A th the .ch |
mposed wht | e TR ¢ HAREer Bl oq el G s prosraiAne e, Poucs 2 Companeta
fubeh o \ ¢ . . _

bnd 11 gur & 15 WHEELURAAPEIIAD wih b cBudedbiptsd Condentldnitfeedifine dnd e o
flow of the cenpemendr, ah exiliisybpionkhe ieabmiestidrowithenehaitbsitly dpsratée

narrow flow - see figs. 8a, b and c - and optionally extending into the
chamber. |t depbassonoby e abpve grentiopegredsss and the choi ce of conponent 5

o o o TSR e AR AR
operated val kgewel with &ther BRAY SrdfRiid SREe hdRtionBeU S PALN( N%.e:é,?‘aht@‘i
extrusion in connection with lanellar extrusion is nown, W th ot het ains,

from t herabovseeerdli @ndidel. Bl-6Ratoht3,Nos £133&80022, InkD 45e83,cenam@le iared
51-64, col. 3, Ins 4- 13@,col. 4. . IE);. 45- 53, exarrEPIée 1 and exanple 2. This
pat ent di scl 08¥8MPR2udDihatent diseioses therss el ehytirrsita gehigve thaintermittent
extrusion, bu n i~sc! : t | el d
oo ahurter o pdtagR Bt doRe! i 0Bk g e LRRGREIERO Ran 1] B8d 58
cause the pusbattemsnstulihérmdriesit disciogs ssthanube tofieevi bt dtehgepistardier caunsk tHee
di e i nstead of ‘ES%S 15 in ﬁﬂhe, enbodi nent of the present vention) one ram

. i .
(pi ston) for REEAURGE.BY this i§a BistPn Petwaende; extr f(ﬁf@tﬂﬁﬂﬁfﬂs‘ ad of (as

15  in the embodiment of the present invention) one ram (piston) for each narrow
flow and installed in the die itself,

A’ very advantageous way of achieving the modelling of B' around the

segments of A’ is stated in claim 70 and a preferred embodiment is siated in

claim 71. Generally speaking, two generally yz surfaces of each segment of A’

20  are covered mainly by the part of B’ Which is joined with A’ prior to the dividing,
and the two xy suriaces of the segment of A’ is covered mainly with B’ from
those internal orifices which carry B'-component alone. This provides improved
possibilities—for-controtling the thickness of the B* layer in contact with the
dividing member.

25 A modification of this embodiment of the method comprises the use of
two B'-components B1' and B2'. It is specified in claim 72 and shown in
principle in fig. 6a and b, and with further details of the entire extrusion in other
drawings as will become epparent from the deteiled description of the drawings.
In connection with the description of product there has already been discussion

30 of the advantages of this medification, and it was mentioned that, provided B2’
is less deformable than B1'in its state during and immediately after the dividing,

B2' helps to achieve the most regular structure. This should be understood so:



A very advant ageous way of achieving the nodelling of B around the

segnents of A is stated in claim70 and a preferred enbodi nent Iai i@gg@i
in claim7l. Cenerally speaking, two generally yz surfaces of e 11 nt
of A 20 are covered mainly by the part of B which is joined with A" prior
to the dividing, and the two xy surfaces of the segnent of A" is covered
mainly with B from those internal orifices which carry B -conponent

al one. This provides inproved possibilitilés-for--control-ling the-
-thickness -of- the -B' layer -in contact- with -the dividing nmenber. 25 A
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18 is dealt with here is known from the inventors earlier patents on lamellar
extrusion, but neither for the purpose of producing food products nor for
production of any cellular structure comparable in geometric to the structures
of this invention.

After the extrusion process, component or components B’ must be

20 transformed to a firm cohesive form (optionally this transformation may already
start before the dividing process) while component A’ may remain generally as
it was during the dividing, or be transformed either to become more “fluid” or
‘become-expanded:

The slternative options for transformation of B’ (which may in some

25 cases be combined) are stated in claims 46 to 60.

In preferred embodiments of the method B! is transformed to harder B by
cooling, normally after melt-extrusion. Examples are:chocolate, swollen soya
protein or gums. In some cases, when the process is sufficiently slow, e.g.
consists in the formation of a gel, cooling of a fluid or plastic solution formed at

20 a relatively high temperzature e.g. about 100 °C can be carried out prior to the
extrusion, which then czn be established at normal ambient, or lower

temperature. Examples: adequately sirong colloidzl solutions of gelatine,
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to all.Qqw m xin react ant (s prior to the coextrusion. The
react dmt (s) rra%"'!%h@rﬁﬁ%&' pbeatsiagitithe trans Oiﬂalaﬁantt@ dasdersl dptheifmatio' . As
an exanpl ef adipi gmcb@d cHerhidhl @2%tioh beevéemreaefarals% B B1- affdt AY- @&ﬂbéh@rﬁ‘t% of
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component which is a colloidal solution of demethylated pectin or alginic acid,
there may be used as reactant in the A’-component ions of Ca or Al. Coagulation
20 by change of pH can also be used. As a precaution to fully secure that internal
orifices are not blocked by such gel formation, the latter may be adapted in a way
-which requires a simultaneous change of pH and introduction of such metal ions.
In such cases there is used two channel systems for component A’, one to carry
the said metal ions and introduce it into the B'-“cellwalls” from one side, and the
25 other to change pH from the other side of the B’-“cellwalls”.
Depending on details in the parameters of the extrusion process, a B'-
component in form of a colloidal solution may become molecularly oriented while
it flows towards and through the internal orifices and proceeds along the walls of
the dividing members. This orientation can be “frozen” if the ge! formation by use
30 of a reactant from the A'-component is sufficiently fast. The material of B is thus
often oriented in the boundary cell walls to be directed in



sui tabl e. Anot her exanple of an enzymatic reaction involves a protease such
as rennin to break down and coagulate m |k protein. 15 Anot her vvay of
carrying out the transformation to harder B is the formati on of aQ wgnm&l
by chem cal reaction between reactants in the B - and A -conponents r2

I nstance so that reactants in A gradually mgrate into B. To gel a B
conponent which is a colloidal solution of denethylated pectin or alginic
acid, there may be used as reactant in tHe& A -conponent ions of Ca or Al.
Coagul ation 20 by change of pH can al so be used. As a precaution to fully
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15 while it proceeds as narrow flows towards the dividing (cutting) process. This
can in some cases be done by admixing a reactant immediately before B2'
reaches the channels for the narrow flows, and in some other cases by high
frequency heating while B2' proceeds in the narrow flows towards the array of
internal orifices.

20 Keeping in mind that A in the final product must be more flowable or
contain gas, A may in some cases remain in the same generally plastic, pseudo
plestic or viscoelastic state which it had {as A’) during the dividihg and
modelling-processes; but i -most cases-it-should-be-transformed-to a more
flowable form, especially when a juicy performance is wanted in the mouth

25  when the “cellwalls” have been broken by chewing.

When A’ hes a high cdntent of water, there are two ways of making A’
adequetely semisolid to solid during the dividing (cutting) and modelling
process steps, and later more flowable. One way is by freezing and later
meiting an adequate parl of the water or cryétallizing sugar endfor other

30 substances dissolved in the water, and later letting it dissolve or meit again.
Another way is by use of depolymerisation (hydrolyses) after the extrusion

process, preferably by enzymes, such as protezse enzymes.



conpounds. When there are two B-conponents B1l' and E32', arranged as
explained in the foregoing, one nethod of giving 132" the desired

consi stency before the dividing (cutting) process, is to form 62 7 ﬁ
gel, at least in part, is while it proceeds as narrow flows tomard% @W@z ]
dividing (cutting) process. This can 1Y sone cases be done by adm xing a
react ant innediately before B2' reaches the channels for the narrow fl ows,
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f 1 ows,15andonipeneoty @hddldwmrﬂgi n%‘rmtar@gesttttbﬁal tibres  @ie halsgs dwlpfh ral tyishe
nmade from.gR eé d’:}?d then kept at a tenperature near the freezing point of

B . I\/bltlngo ilmfromA during the assage through the die wll
normal |y be adY¥heRdedinrg tha Hie theafpdyst mllﬁporm ly be supplied to a conveyor

belt or directly collected in trays and may before this collection or on the belt be
cut into suitable pieces. The faces where it has been cut (“the wounds”) may be

20 sealed if desired or necessary {to prevent leakage of fluid A) by conventional
means. Optionally the entire piece may be enrobed e.g. in a thin film of
chocolate.

If the transformation of B’ to a firm form B is carried out by heat treatment,
this treatment is best done while the product is on the conveyor belt or in the

25 abovementioned trays, and can be by means of microwaves, high frequency
heating, contact-heating or by hot air.

Dividing of the extruded continuous product into longitudinal segments can
be rationalised. E.g. the extrusion of A’- component can be stopped during time
intervals long enough to produce a transverse band of plain B components

30 through which the product can be cut without making a “wound”. Alternatively the
extrusion of B’ can be interrupted during time intervals long enough to prbduce a
transverse band of plain A-component, through which the continuous product
easily can be separated into longitudinal segments without any need



10 because of the lubrication effect, provided the extrusion velocity is
sufficiently high and this filmtherefore thin. In order to keep the

i cecrystals bonded together to an adequate plastic consistency, UF U%
shoul d preferably be sone anpbunts of sugar or a watersol uble polyne 8
guar gumor partly depolynerised proteit§ m xed into the A 15 conponent,
and di spersed short digestible fibres are also helpful in this connection.
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the belt Ikpan bmtecyoted Jsui tabl e pieces. The faces where it has been cut
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whi | e Cﬁlsgédi'?fei éﬁﬁ?ﬁwom ys'gltrtE F or in the 25 abovenentioned
trays, and can Ebearhgleamédéf&uéntrhmdsmbme)ﬁucﬁ afigordiag de He/ inveatienng,

cont act - he ti nq: Hb?@ air. Dividing of the extruded continuous product
into | ongi ud| n segrren s can be rationalised. E g. the extrusion of A -
conponent can BE At qeveteradrhiasg carame! and/ef finely fﬂ'&i‘lﬁ@deﬁiﬁﬁgrﬁ'@t&r% d8Uee a
transverse band of rtl)@,lu@, dﬁ,@@g gents 30 through whi ch the product can be
cut wi t hout maki rr% a woun ternativel extrusion of B can be

interripted duri®y tahesolate.csaraimolies f@ﬁdﬁ@ﬁ’x TYSINRIGERSS  transverse band

of plain A-co nAntMaﬁzhﬁaw@hswése@hunhﬁammdkeneuwmmuble reteinl y can be
separ at ed |nto Iong Sudl nal segnents w thout any need 2 7 AUG 2003 18 to

cut, and the " can then be washed cl ean of A conponent (which can be
recycl ed) . Suclg):edesdreans @pe chocofatd }cacremn,essameeténed ifrozeheydgimit, form

chocol at &) s noe | n Y 2AERE SKHLBIn Frocbs. "oy “e Tul Iy satistactory.
Exanplis of diff &:en fikihrgl offpestindinddisruptesbdispatse state during dhe egtfusion
process and subsequently regenerated by heating and cooling.

When A is based on chocolate icecream with vegetable fat instead of milk
fat, 3) can be a suitable substitute of chocolate bars made without use of fatty
acids.

- 20 i) “Hybrids” between confectionery and protein foodstuffs.

1) A: cheese extruded in plasticised state.

B: seel)1)
2)A: seel) 1)
B: a disrupted firm gel of soyaprotein or casein, regenerated by
25 heating and cooling.

)  Meat-like foodstuff on basis of vegetable protein.

1) A: a strong soup, or yoghurt with herbs and spices (“chutney”), with
addition of small amounts of a thickening agent; in frozen doughlike
state during the extrusion process.

30 B: seell)?2).



l): Confectionery I): A powdered hard caranel and/or finely divided nuts,
"sintered" in the extrusion process. 10 B: chocolate, sem nolten during
the extrusion process. 2): A Marzipan, or sweet fruit-mass thickengg yish
soluble protein. B: see |l) 1) 3) A lcecream e.g. chocolate icecream or
sweet ened frozen yoghurt, nelted afterqghe extrusion process. 15 B Afirm
gel of pectin, in disrupted disperse state during the extrusion process
and subsequentli regener at ed bépheatlng and cool i ng Wien A is based on

chocol at e i cecedm WUWindyEife %'Of‘atsobfﬂsfi%dd'éperrﬁeﬁk'f\‘ satesthickened by
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1) "Hybrids" between conf ectloner and protein foodstuff 1) A cheese
extruded in plasti cidealiefubst @C%e@’uﬁ pqgtem@;;epa dﬁfb'l%ﬁei)thB e’éi”éﬁ'@ﬁupt ed

firmgel of soyaprofgirolpsecby Bdprateigigser ated by 25 heating and cooling.
[1i) at-like f dstuflggn basi s of vegetable prote| n. 1) A. a strong

soup, Or yoghurt ey s and spices ("chutney"), with addition of small
amounts of a tIm/):kemmmlaqﬁoductsm;ﬂfmﬁenﬁqu@mads@ e§tate during the

extrust on rocess, 50,0k cC88 Lubell) sk Sihunte bl bR
part-hydrol ysed soymariehydrolyseddovaprotsiniasestracikenidiagentar omat i ¢
subetances ol uscpn g st o0 S RS PALKBI T BE RGN
sausad®s. and regenerated by heating/cooling.
This is e.g. a new and advantageous way of using 2nd grade products
from the slaughteries.
V) Bread or cake like products.
A: Conventional dough with expansion aid.
15 B: Seell)2) .
The product is baked, whereby the cell structure helps to obtain a fine and
even expansion.
The invention will now be explained in further.detail with reference
to the drawings. In several of the figures there is shown a system of coordinates
20 'x, yand z. These coordinates correspond to the indications in the claims and in
the general part of the description.
Fig. 1a and b:show in the x-z and x-y sections, respectively, a particularly
regular arrangement of the row structure according to the invention with A as
“cells” and B1 and B2 as “cellwalls”.
25 - Fig. 1¢c and d show in x-y section two different modifications of the
arrangement shown in figs. 1a and b.
Fig. 2 shows, in x-z section, an A/B “cell structure” in a less regular
arrangement of the rows, but still falling under the product invention.
Fig. 3 shows in x-z section, a type of A/B-structure which normally should
30 be avoided, but can be useful in cases where the visual effect is most important.



A. a paste as nornmally used in sausages, optionally with addition of
part-hydrol ysed soyaprotein as a thickening agent. B: see Il) 2), or 1) 3)

or a firmstarch gel, disrupted before the extrusion 10 and r_egerzgr@jﬁe?bggy
heating/cooling. This is e.g. a new and advant ageous way of using g e

products fromthe slaughteries. Xz)éA Bread or cake |ike products.
Conventi onal dough with expansion ai B: See 11) 2) The product is baked,

wher eby the cell VJ Eiture hel ps to obtain a fine and even expansion. The
i nvention will He'stratesimhed seqliphthadnedriiing ofgampeaeat Bhawundo t he
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the x-z and x-y sections, respectively, a particul arl ar arrangenent

of the rdw istwhichdd'di ratasooektngﬂedm:m {0 evoomjiugenhid tA'- B\f&.wvsfreeh-l ghgdand Bl
and B2 a cel | lc and d show in x-y section two different

nodi i caﬁh%H?QﬁVWFﬂé”a'meémc%hom in flgs 1 a and b. Fig. 2 shows,

t t f
the T ove. _but Tap PR b Efiok, AHR LS secliols: EpstY SegbeRiatus i -
X-Z sect iobhe méthals@fhoélrﬁnsrtgrsuatéﬁoeswmWhuémﬁ@kﬁddeﬂhﬁg'c%nB”é’ Bfeigvo! ded,

but can be useful in cases where the visual effect is rta t. 27
AUG 2003r#Ehanitald il lustrates in x-z section the nodelling of conmponent B

around each nt o onent A' mainly by rheol og| cal neans. Fig. 5
shows in x-z z_.eé(g‘[ﬂ'; dﬁﬂ At N Ve BEEYRIN 288 Y8R Gliary respaskinei @ A7, in
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and 5 the no ng mainly 1's nec
streams, which modification allows the yield point of component B’ to be

essentially lower than that of component A'. At the same time the sketches
show how the “cell walls” of B-component in x-z planes can be formed.
Fig. 7c corresponds to figs. 7a and b and shows the internal orifices as

15 seen when the exit part is removed. It is drawn in a x-y plane.

Fig. 8a, b and c show, in perspective presentation, x-z section, and
y-z section, respectively, a flat coextrusion die suited for manufacturing the
product shown in figs. 1a and b, and in which the extrusion of each component
is a pulsating ram extrusion coordinated with the mbvements whichtransversely

20 divide the flows. 8b is enlarged with respect to 8a and ¢ by about two times.

Fig. 8d shows, in perspective view with the parts moved from each other,
& modification to figs. 8a, b and ¢ by which the puisations in each flow are
established by means of a multi-valve which opens and closes in coordination
with the movements which transversely divide the streams.

25 Fig. 9 shows in x-z section another modification of the apparatus of figs.
Ba and b, namely a medification in the array of internal orifices and row of
dividing members, by which there is cbtained a true severing action for dividing
the flows.

Fig. 10 shows, perspectively and in pariial sections, an embodiment of

30 the methods and sapparatus eccording to the invention, in which the

errangements o©f {ransverse movements end ram-extrusion are essentially



Fig. 6a and b show, in x-z and y-z sections, respectively, a conbination

of the nmethods shown in figs. 4 and 5, by which the nodelling can be purely
mechanical. Fig. 7a and b illustrate, in x-z section and y-z sectipps 20}
respectively, a 10 nodification of the coextrusion arrangenent for
formati on of conjugent B -A -B' streans, which nodification allows the

yi el d point of conponent B to be essentially |ower than that of conponent
A . At the sanme tinme the sketches show h the "cell walls" of B-conponent
in x-z planes can be forned. Fig. 7c corrésponds to figs. 7a and b and
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dividing the flows. Fig. 10 shows, perspectivel nd,in partial sections,
an enbodi mentfigsF 8agH a[rﬁig: LR éﬁﬁg’?éyﬁgoﬁ%’ég?%jﬁﬁcrfﬁl 4 PRA&RETon,

In whic he %F‘{‘}{ : A d ramextrusion are
essentigﬂty {o?&i@’%@g 4 Qﬂmﬁ é'@@ﬁﬁ?%ﬁgvﬁat |§tc?%bwn in figs. 8a, b and
c, but suitable fdFigptBamesgntsthaitdstrappaostus for.defemmidationng cdmesessionalhow

the entire extrusion device. Fig. 11 a and b show, in sections x-z and y-z,
respectivel y,Y'%lﬁ’d?M@VS- enbodi mrent of the methods and apparatus suitable for

making the sane ki‘ﬂﬁje typical cell-like structures of the invention, shown in figs. 1aand b
are first formed as segmental *filament” structures (see e.g. figs. 4 and 5}, and
is several such “filaments” are then joined to “ribbon” or “sheet” form. The dotted
lines (1) indicate the borders between the filaments, where the bond may be so
weak that the filaments easily separate from each other in the mouth. This can
be advantageous, but the B-material from two neighbour filaments may also be
so intimately connected that the borderline hardly can be found in the product.
20 Referring to the terms in the claims, (2) are the boundary cell walls, (3)
the rows of A-cells, (4) the bridging B-cell walls extending generally in z y
planes and x y planes, and (5) the bridging B-cell walls extending generally in

the xz plane.
These drawings show the presence of two B-components, B1 and B2,
25  of which B1 mainly occupies the boundary cell walls (2) and the bridging cell
walls {5) which extend generally in the x z plane, while B2 mainly occupies the
bridging cell walls (4) which extend generally in z y planes and x y planes.
However depending on the construction of the epparatus (see later), (2) and (5)
may also each be partly B1 and partly B2. There are different reasons for.using
10  two B-componenis. One which later will be discussed concerns the
manufacturing process, but to this comes that relatively soft or fragile boundary

cell walls (2) give & quick release of a fluid (tasty) A-component in the mouth,



5 of products. In this enbodi nent the dividing novenents and the
x-direction are generally vertical, while the y-direction is generally
horizontal . Fig. 12 shows in detail the four different positions e ai]
the reciprocative novenents by which the dividing takes place in the
apparatus of figs. 8a, b and c. This f24ure is made in support of the
description of a program io for coordination of the different novenents

33?rpfte§§fon§ g‘%*?’% iR Wyt BRIGRS cRIANI41giLO ExitE ARG M AR, Ber
nvent | on relasarofi et lagty comnenent Batb of ihesefeffantsl ke febglearat in the

"filament mcﬁ;thuctures (see e.g. figs. 4 and 5), and 15 several such
"filanments” are then joined to "ribbon" or "sheet" form The dotted |ines

(1) indicate tHowRyerestl withuetarensrtd figaenand buwBdrean be idantigahwith 82,50
weak t fat i bhehere! ey én’?a&dé B-SHRBEMR, flgmr 6é&Sme'd rcnntzps @g}é&usm s

can be advant ageous, romtwo nel
al so be §68Whﬁlgﬁﬁfﬂffép9nwﬁﬂ@@ﬁ§@r'ﬁtmhQVhéhQﬁﬁfdjgﬁrﬂnﬁ@KPM gag e raadeound in

the product. 2G, ﬁg&eﬁelaﬂa d ihé F’tﬁwé 6f mscéu@ ére%n@ﬂu%uw' a?aedaihqwoh@rf%mdary

cell walls he ro A-cel (4) t B- cel

ext endi ng“@’é’%er alhg ma @Cuiﬁ éﬁe@%ﬁ@d Skru{}t%ﬁ%n%@ ﬁ’ y(Bentigeedr inddhag

B-cel | wahbgc@psﬁcmwﬂ sgeaerm#éyanm11é1eb<rés cdivgly, These drawi ngs show the
presence of t co onen Bl an |nly OCCUBI es
e

t he bdihdary c ing, opohe;Hipology BEZ'?fgicﬂﬁ‘p@é‘PmS a)é'i'”% theyexiiision. dReend
general | ylérrgthh@f vhezmlsagmenmbhe & rasmerl det@ﬁ@tipltas é)hﬂjSld?’f ipigtars, aré |

wal | s (4) n in,z pl ., However
depend nbsHetfe BEFETRAEBcL e aSutishi e BB onk, B FoSiarivh ShOVS)
may al so emoflgsbdapw t| youB still dotfilliegr they p@poseb exfethar prodiutt ecemdlrr@mdhe for.
using 30 t eqt: I r I 1€ ng._.t he
manuf act ur| n rog@ 2 I§ arf)&?ﬁ@éé:g)ér@;cﬂ lr?\é% 'Jegp%n ve oftt gﬁ&ﬁraag?l e
bounddby m&d |orwd| that (tbzq cgils/gisa GAN br made alwoslf spherical, dwe(mdyttm causing
A- conponegpch nsrhae BB &F. A2t07 r&% ?rp% 8?m il 6f 'EH‘»‘é %é%tﬁ.uéi%ﬁ AH@h Fisdel ng
cel l vvall?r&B% e extra che g@ F rel ease o e tasty
conponent ! alpg é’éc‘é'F'?%“é'PE He 'Q%I_flaf %’%&’s‘ént in the
In fig. 2 the cells have a relatively pronounced curved shape (pointing in
the direction of extrusion) which is a result of dragging during extrusion. Even in
20 the almost ideal structure of fig. 1a there is shown some curvature. Such shapes
or “deformations”- of the structure are normmaily not intended but almost
unavoidable due to the friction while the segmental stream passes between the
dividing members (and show that the product is an coextruded product).
However, if such deformations are exaggerated as shown in fig. 3, they may be
25 harmful. This can happen by inadequate choice of rheology for one or more of
the components and/or insufficient modelling of B’ around the segments of A’
One of the product claims states preferable limits for the “deformations” in the B-
structure. The reference to thicknesses in this claim is illustrated in fig. 3 as
follows:
30 the smallest local thickness of a branch in the vicinity of the branching-off
is shown with arrows (6), the smallest thickness of the boundary cell-wall in



nmout h. However, still with reference to figs. la and b, Bl can be identical
with B2, 5 i.e. there will be only one B-conponent. It will becone clear
fromthe apparatus drawi ngs with connected description hom/thesezﬂMU$qunt
products can be nade. In figs. 1c and d the rows of A-cells are nutually

di splaced in two different ways. The ngkhufacture of these structures are
briefly nmentioned in the descriptions to figs. 7a +b +c, and 11 a + b,

tively. 10 Dependi th I f th ] t ' th
et ! Ve i BRER PR BRI B o BTARRSALT A B
extrusion bPra:r]Emrw(a)Lhe stlruc_t;Jre ﬁf the_fipal prlodu;:t (rjraybdtevi ?'tfl

d b rrom t.he requl ari own nfigs.,la ut sti
1(‘:8Infs: I Firﬁg %/he Ibpggggetgfckpﬁas éF &I’f’ut&rlanﬁbé%%ﬁ 25 fRlIRWS:i nvention. Fig. 2
i?] ?nt exarrplle t‘brfolrﬁL@IpdimEsf rtl@gtdoleext{mfztoﬁer the Icfistahoalltld bﬁctifpd’mnbhomﬁi ]
t ha c al s n_be made a S [ nane causi.n ac
srml | B oBrave SharB s Ao enenty the ahiesf e B Eatiotls 56 FaRtbreflyc " <
L urther efa'rbiis_aimmbdahedcﬁmnemﬁquim bh tEégsmvém_,squa@ed_ The I(iﬁdbggiielﬂtmbnypfel I's
ave a rel at. urye intipng in e dir iop o
extrusi On)rgé\llﬁféi%éfirﬁ{nirﬂﬁﬁ'ggglﬂegférérgodﬁp%%%d Bﬁn@%ﬁu‘gﬁgﬁ Shg S@v@r‘fﬁ%nls t he
al nost i desdxiswnuthickressfofftheg brdrcht.here is shown sonme curvature. Such

shapes or "defgf dlg[Fé'not%fd %thr?ér{e%%‘ér\?ﬁﬁﬁ‘%%{:ﬁgfaé 'vIriIhiH%eig@B%%ﬂSHe t

al nost unavoi dabl'e due to the friction e gnent al ream passes
bet weel® t irdusdny mdieng thenbeotectinghefiaebwit Bais inessenddlicwhile there ot heded
pr oduct). i ihan 0 ' | g.
B ey s B e B e e W e ooy
for one orcOmpCnests haye diffrrsphenioyraAtam dardwhite card okderstiam @hstrast

?FO!J[‘d ]Eh%aft@ﬂimikbstlﬁt & fig. @eaRfbé hﬁtdi’éftmgc.t &l 8LER SdsisCthed PROMIGDIse
imts for

e "deformafions”,in the B- structure. The reference to
{hi ckneso PSRRI SORTH (FV3 “hPleamiBkr el ebsTs the semeBia Gliclys brst
smal | ei§  Iposaibld.hilekinese wéryasgciaictasas, tthe modelingyofoB’ talneurd @ cdarm greof f
i's shown w t.h ar ( I hj f i updar el ] swal |
in 2 7 aulBed 53 Wt Pbis W ndl e, Gibd AR RAY SIG-ROLE hulEach
t hi ckness sefimend nBybhbeerrne “indefinitely” attenuated at the boundaries.
Examples: dark chocolate/white chocolate, dark chocolate/marzipan,
white chocolate/caramel, two differently coloured gums.
20 The simplest way of modelling component B’ around small lumps of

component A’ - seen from a mechanical point of view - is the method which is

represented by fig. 4. This shows a section of the last part of the reciprocating
“interpositioning” part with internal orifices defined by elements (9), and of the
fixed exit part (44) with dividing members (10), each one here shown as a “double
25 knife”. The drawing further shows a transformation of separate A’ and separate
B’ flows into segmental A'/B’ flows, which then join and form the structure shown

in fig. 1a (but with only one B'-component).
The reciprocation is indicated by the double arrow (11). The drawing
shows the moment when an internal orifice for A' defined by elements (9)
30 matches with an opening defined by members (10), i.e. just before cutting of a

- segment of A’. A’ has begun to follow the surfaces of (10). However, the
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by arrows (8). The biggest thickness of the branch is defined as foll ows:
froma point of the convex surface the distance to each point on tq% [%
concave surface is nmeasured, and the smallest distance so found is AUS 2003
registered. This is repeated for every point on the convex surface. The
(indefinitely many) registered mni mun24al ues are conpared, and the

bi ggest one so found is the maxi mumthickness of the branch. It should be

noted that therehafng GaRe% B7RAGIELbNadi BidbahEnd WHEFE! ABGEYeackd hauSt Ty

where the protec I S |nes§e ere can
advant ageé‘u@néié@tm awvs/allower tendeney }ﬁa’ﬁtl@ﬂl’f@. Afwitlitend testip sagpyeiom, thahen

the corrpg[]ﬁ%?% mlﬁlgéﬁ&ﬁé SPHIPBHHG?%BE gre dark/white, and not | east an

"abstract' an be interesting. In such cases

the product is qufa&y g@mmeehﬁeahwdtm ohplastiamatitryy liquideshargeter hd3’
segnentsal ngdy B@téJ(/%cBg§iquﬂfﬁopgéﬁérbél%o df&:lé&ﬁﬁ&é’r‘é&ﬁérsl@&céﬁcﬂl&ﬁfr@%gaﬁlpe
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f or ned. aRg ByiAdEH] an Andi-es sbpwslowasueomatassionandelt paipt g sledined
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chocol ate 'ESF hocol at €/ mar zi an whit e chocol at e/ car ane!l

di f f er ent chwe SoiPesh ke ofhetdiw m%meg&erﬁawématnta&eﬁqgwté&%n@mes

ar ounfl Sﬂ%lc{sﬁrmacﬁfothéiroﬁpmﬁmétlme 5@%& ﬁ%énﬂ@ﬁh@%@@dedp@s&{ho@\fn V} ew

- is o) renrese section o

the 1 400 ThelSantign arling S HarE e betupay b A sEomanta sSIa Tk Br o e ma

gri fljces dwnglmﬂpbmt ef Bhear be(@mpaged tothd tield ;ﬁomt;d R’fﬂ t part ]g44) with
Ividln nme e |

dir i gt ur  hert Ui atrenBP e R PE MR Raiitey Sl o BRIKR'E shBuil) .o, 18

flows int coswpmentsalA’ AndsB’ farevegexiiuidet! tohancgrjuigertnd Bt lowhprier taidber e

shown i nd?l&nﬂicﬁnﬁ tlﬁ"fhﬁ@n%ﬁy% %Wﬁngﬁpﬁpﬂme&g\)ef oThl%bHEEﬂepftH@%WHBE' 'S

i ndi cat_ed e arrow raw ng bS ows the nonent en an

interda & 'ﬂ?éBV'ﬂmg mergiarsnefors, the dividing ¢fof\' begingat @scigdigated dm ﬂa%em ng
defined byragimger nd kRerefbrecthd HSK oA YdheringttbN@eadividin ﬁ@iﬁ@érsoﬁ s A

has begun to follow,the surfaces of (10). However, the 7 AUG 2003
essentially reduced.

In order to get the conjugent B'A'B’ flows extruded straight from the

internal orifices defined by the members (9) into the channels defined by the

20 dividing members {10), the dimensions in the row of members (9) and those in

the row of dividing members (10) must be adequately adapted to each other, and

furthermore the delivery of components A’ and B’ must be coordinated with the

reciprocations (11) so that the row of members (9) stand still, at least in essence,

while A’ and B’ are delivered in pulsations, and the flow of A’ and B' are stopped

25 while this row moves. Similarly is true for the arrangements illustrated by figs. 6a

+ b and 7a + b + ¢, which will be described below, while there need not be similar
adaptions for the arrangement illustrated by fig. 4.

The arrangement of channels and flows, which is shown in figs. 6a and b

represents a combination of fig. 4 and fig. 5. (In this connection it is immaterial

30 that the dividing members are shown without knife-formed edges, this is just done

to illustrate that the knife-form normally is not mandatory, although preferable). It

will appear from figs. 6a and b without any further
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24 channel defined by these surfaces wi dens, and when B flows easier than
A" and/or A shows a |lower tendency to sticking, A wll tend to slip away
fromthe surfaces of (7) and becone surrounded by B' . Generally c@fphiifiet]
A" should be of plastic, not truly liquid character. B 5 nay be a viscous
liquid or better aI SO of pl astic chara@&der, but should preferably be nore
fluid than A° (i.e. show | ower conpressi onal yi el d point as defined

her ebefore). H@{(@E?ﬁ?a@gstﬁéﬂﬁ sﬁéﬁ%ﬁ@érﬁehf‘ sbrtrSms%y i rﬁé&ﬁa‘?ﬁ&"\\ﬁ%ﬁﬁeaéﬁ td aPress

B towards the segnents of
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A - segrrents sets a ow | ow can orrpare
to the yi® dhpolivding inmay rfurth@rra@rreahgeﬁ@eﬁtrt&edt Iﬁ’é @ﬁ@!hrreqi@ A& 1tewa

whi ch ks é&ﬁ]W@ehPBfl" B2’ B flohe IrCHapeBsatise ﬁouﬁa@incenam@mmL&ﬁ@@t@fa
conjugent flow prior to the d|V|d|ng (cuftin

nn

conponent p\?'” qus shrvey Inplig 1 pthewise these ansc iwlaH% VHP@'PHF"ﬁbOﬁ%nber S
{Jﬁf or fe t h@ct)ﬁﬂbmaﬁbamf]gm Ié‘nd BOGigS ap{Jé‘értslfﬂj?lH qRted. int Eg dr avvn ng - and

erefore the sk o ering to i Vi er.s i s
essentially re Eé{Fe Pﬁ“ﬁ?g tg gﬁ éﬂﬁj%egﬁ wngh oﬂ@s & fubed
SL rai ght Efﬁy@ntéc]g bsdltjttcmrt@aé techriical efledwha Wﬂdct?)lhﬁd?entﬂyemetss if (tBgre istcmlyhe
chann s efine n ers e nsi. ons
Fow of Ot EL-ceappanat, naroehi fof AR HRIErO gy T meshaimel Sy el B be
adequat eI gegmbrp‘tceﬂs’t o tbad catrhmonerdns estemtidiigr mores fluidethcel A(/(alneys af lower

¢ , . :

fﬁg?o?ﬁg Ié%lv‘%vpr?s%gor%o ﬁ&%}g?ﬁ‘);%%?gq'tﬁ@ ?ﬁe%ér{ﬂem&eB -E&ﬁEBHgﬁﬁHeﬂﬁnfdé%i SO d
B are debeviessed pubtowardsdhe, wallriof the flividingmembersd (). aWblsStamgaayzs

whi |l e th| he S ed by
(s wa EOéM' eﬁenﬁ%ﬁ@d #H EMm:\%%tfornuﬂtlfu (?Tg %18 SL\I?P\{)@SHQWB cbﬂﬂldlég:a?e e

+
need f'uét Be' §ﬁ3"r‘nblea‘ih03z§ﬂatﬁt .%theowmﬁ@rd?%wg@mm? mwﬁémoa%as
The arranenpas addweh @me;b@na(ml rhiphe.a MIdEhThe chbivenofidifféieys yidia pairds b

ot or | alor B A2 R o R ! ﬁ&f@&g% oiﬁegeghééﬁp%a? et khrear Pl
edges, thbe a matiestof dsing differéntisdtnsion temperahrrek dof thefser twonoormpiongntss not
mandat or yyhatd RONGRLD HARRKARIIBY: od bart-freezing and/or part-precipitation of one or

20 more constituents in the B’-component like in ice-cream - see the examples.

If the compositions of B1' and B2' are chosen so that B2 in the final product
exhibits a: higher yield point than B1, there can be obtained the product
advantages which are explained in connection with figs. 1a + b. However, the
apparatus represented by figs. 6a and b can also be used in cases when B2' and

25 B1' are identical in all respects, also with respect to their temperatures during the
extrusion.

Still with reference to figs. 6a + b, it has been mentioned above that the
yield point of B1' ought to be essentially lower than that of A'. However, again
there is a limit to how much more fluid B1' can be made without causing

30 disturbances in the structure, since B1' becomes very unevenly distributed over
the width of each of the interna! orifices (12) if extruded in relatively small
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w |l appear fromfigs. 6a and b without any further 35 2 7 AUG HU3 25

expl anation, that this arrangenent, so to say in nmechanical way, e)ag 5@
nodel ling of B1' and B2', taken as a whol e, around each segnent ofl InAlG A3
131' is coextruded on each side of A tg a conjugent Bl' A Bl' flow prior
to the dividing, it may furthernore be Zoext ruded on each side of 132' to a
5 conjugent 131' B2' Bl' flow. In that case the boundary cell walls (2)

wi Il consi st ofnpltd) 44l i3t 9 ﬁ%@@@mrmﬁegheﬂeaarecsn Rliftérefctdas thebappgeny cel |
wal I's will consist_of |nat|oq of Bl F s‘ﬁs i t ag‘Bearsfromflg
6a. The u¥iecetitiesoThls @mﬂ&w@rﬂ%lsm | kngyin o2l KBt SARHITHEPe figs. 6a + b
pr eselnt S i030| Hb\r@%?%c@:ohﬁﬁ@ﬂb@l@é llrﬂﬁelpﬂﬁﬁt thWr@Hﬂehﬂb@rﬁ @@tddvajslast@dvfln]t he[)e
is on one namne a ha e
formad i DG dgults A & Shrin Rl b Rt Sl aasé tes el orEerE L o
than As ((ﬂ@? f?ﬁm\@(ﬁwamsntbfeeﬁ@llgrtm cheéﬁlleﬁst ﬂ?i A’t )Jnlelsﬂ]thenprtelseum reBihasd t he

' - conponen S resse s_the
d| Vi dlmr::g ﬁ%’?ﬁ%‘rj%r“ ylﬁl}]ﬂeﬁ-fhag t?‘@n@@ﬁﬁ‘;’re ﬁ? HER VYﬁggﬁ‘l ﬁé&)‘hﬁec?l on
with fig.irndo tivhanhélstfapBB' {arairpioninysor ll'fe B@éxtnmmmef Bridswth B2') héﬂest he

ly th

ot nt _(or Shs b SPFRTRL Bl Bt 8o Itk B i BB Rer
and B2' ceactheulsat foerxtiisivaladfcd’| agd dit faf epreeniandiypgugh presssireorB1’ thIyem rrpl y
be a %ttéﬁm%wﬁﬂrﬂmg“sp%ﬁ%ﬁ“ﬁph e&iftrtHéé(?”pc%&%Pﬁrvﬁ!‘Ue?ﬁnfé)évéﬁ’&fgyf ¥Gring

conmponen ereb reezin
part - pr ecthsi fusthieo flowt ( nallarrapp,il@sft@rﬂee Bénﬁglﬁhé?ﬁ%twﬁoﬂhe B -component |ike

in ice- cream-T of S @nnbag aée
hosen so that ggeelffrg?sfshgﬁr\mnﬁ@ 81 fintof)e £RMBESH hers cRflaREd in

BL, ther eBdaROBWORSIAI%hJAlaLH vp'%éf@fc} p&ﬁlxigéﬁdaﬁ;%a & %ﬂh‘gv'é &dﬁ) (ﬁ'eaé. tnhan
connectlomnm\xsh figs. 1 a + b. However, the apparatus Irepresgant ed by figs.
o8, 50 Ca U0 OBl ARG, GBinBR b A2 2 Seatlghte o 1
extrusion. StiPR) w Redueéetembanaydofdistertiodenf-the segmednds doaog the pessagel
a]?oxe t ha{hr&ﬂ@'l tﬁ'é Sk‘flpﬁﬂ'o@rthé%xﬂsmﬂ'ﬂ@tantdo be essentially | ower than that
A lower back pressure and therefore possibilities of higher
throughput.
20 These important effects are all due to the lubrication with B1' component
on the. different chamber walls. It is noted that in this arrangement of the
“modelling”, A’ and B2' should exhibit generally equal yield points, otherwise B1’
may coextrude only with the one which exhibits the lowest yield point.
The function of the springy membranes may be taken to the extreme so
25 that they block the passage of A’, whereby each flow of A’ becomes interrupted
by a segment of B1' already at the position (12), i.e. without use of the
reciprocating, dividing action. In that case the exit part (44) can be made in one
part with (9), or if only one segmental stream or several separate segmental
streams are wanted, the “exit part” may simply be omitted, so that (9) will be the
30 end of the extrusion device.
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there is alimt to how nmuch nore fluid 131' can be nade w thout causing 30
di sturbances in the structure, since Bl' becones very unevenly dis iﬁmtﬁﬂ
over the width of each of the internal orifices (12) if extruded ?Z !
relatively small 35 2 7 AUG 2003 26 anounts, and if at the same tinme there
are big differences in the apparent vw%k05|t|es. Thi s phenonenon is well
known in all kind of coextrusion. However, according to the invention this

probl em can be ﬁ%@ 2% RGP sehvd {d Qnov?%omp)b i Hw%ebﬁtﬁglﬁ '8 ol walls
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spring
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1131" al r gty and intbea BAScharel €hZhe other. sidéf ih@also proeeets tstraight forward to
feed directly into the exit part 4 slots (21a in fig. 7c) the length of which in x-
dimension corresponds to each opening into the exit part, while the position in y-
level corresponds to the levels of ribs (17) or “valleys” (21), as the case may be.
20 When the reciprocating movement is stopped in the position where the BT’
component is fed directly into each chamber in the exit part, while the internal
orifices for the B1-A’-B1' flows and the B1'-B2'-B1' flows are blocked by the
dividing members (10), the “valleys” will become filled with B1' component, and
similarly the upstream part of the ribs (17) will become fully covered with B1'.
25 After the following step of reciprocation, a B1'-A’-B1'- flow or a B1'-B2'-B1'-flow
(as the case may be) will be fed into the chambers in the exit part (the internal
orifices for direct B1' extrusion being blocked), but due to the geometry of ribs
(14) and (17) and “ridges”/"valleys” (20) and (21) these flows will never get in
contact, neither with ribs (17) nor with the xz surfaces of the chambers in the exit
30 part. These ribs and chamber surfaces will all the time be
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reci procating, dividing action. In that case the exit part (44) can be nade
in one part with (9), or if only one segrrental stream or several separate
segnental streans are wanted, the "exit part" may sinply be omttgg, A[@OZ[]UJ
that (9) will be the 30 end of the extrusion device. 35 2 7 AUG 2003
Figs. 7a, b + ¢ further serve to show hg8vto formthe bridging B cell walls
whi ch extend generally in the xz plane - indicated by (5 infig. 1 b.
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- bl ocked @kﬁyé?t di vi di ng nmenbers (10) the "valleys" will beconme filled
with Bl' co nent, and_simlarly the upstream part of the rjbs grluzj)edvmll
X

become fully oAty g 7h $1ows 2 NPRSROIE helt @2) svhiely takespupithe e
reci procapréductdafd’ orfwhidh thdrb OWrallp alfd 'calided BUt it operations. It also

shows a flap (23) which should be adjustable. This is not mandatory but can be a
20 help for adjustment of the back-pressure in the exit part to avoid on one hand the
occurrence of cavities in the extruded product, and failing flowing-together of the
segmental streams in the exit part (44), and on the other hand an exaggerated
pressing flat of the segments of A’ components.
By modification of the dividing members (10) shown in figs. 7a + b, the
25 apparatus can be made to produce the structure represented by fig. 1c. For this
purpose the upstream edges on (10) should still be straight and generally
perpendicular to the plane defined by the array of flows, but after the dividing, the
different “levels” of segmental flows should gradually become staggered (“level”
meaning this space between two adjacent ribs (17) or a “valley” {(21) and the
30 adjacent rib {17)). The downstream edge of each dividing member (10) must
have a staggered shape corresponding to that wanted in the product, and the
sidewalls of (10) will gradually adapt to this shape. Normally the staggering
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(as the case may be) will be fed into the chanbers in the exit part (the
internal orifices for direct 131" extrusion being blocked) but due to the
geonetry of ribs (14) and (17) and "ridges"1"valleys" (20) and (23)7 pitese)
flows will never get in contact, neither with ribs (17) nor with the xz
surfaces of the chanbers in the exit 3B@part. These ribs and chanber
surfaces will all the tinme be 35 2 7 AUG 2003 28 covered with B1' and wl |
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fallln fl owm ng- segnen strea eeX|t part (44)
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conponent yiviéingmehidee{(1®n 'me tinrergbsifishing pareipes sis (Ghide bowadke fOm 7a :
+ b, the the fixed base plate 101. The reciprocation is indicated by the double arrow (11)
but the means for this reciprocation are now shown. The apparatus is normally
installed in such way that the section shown in fig. 8b is really horizontal or close
20 to horizontal. The three components A’ (for “cells”), B1' and B2' (both for “cell
walls") are extruded from the inlet part (24) through 3 relatively long and narrow
orifices (27 for A’, 28 for B2' and 29 for B1') by conventional means, i.e. by
pumping or extrusion. The apparatus for this are not shown. The inlet part (24) is
outside the section shown in fig. 8b, but the position of the walls for the A'-
25 chamber, the B2'-chamber and the B1'-chamber in this part are indicated by the
dotted lines (30), (30a) (31), (31a), (32) and (32a), respectively. Prior to or in
connection with the conventional pumping or extrusion, each of the components
is intimately blended and given the appropriate plastic condition, normalily by
semi-melting or semi-solidification (the latter as in the manufacture of ice-cream).
30 Since the rheological properties in such semi-moiten or semi-solidified state may
depend very critically on the temperature, temperature-control may not be
sufficient, but a constant



25 apparatus can be nade to produce the structure represented by fig. 1 c.
For this purpose the upstream edges on (10) should still be straight and
general |y perpendicular to the plane defined by the array of flowd,7 Bib 2003
after the dividing, the different "levels"” of segnental flows should
gradual |y becone staggered ("level” neaning this space between two

adj acent ribs (17) or a "valley" (21) and the 30 adjacent rib (17)). The
downst ream edge of each dividing nmenber (30) nust have a staggered shape
corresponding to that wanted in the product, and the sidewalls of (10)
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with digidi foutnenlyerne (sehownhia thengi@wiag). t Fenieaghpeempones) thesmingen by
tracks 102 in the fixed base pl t.le I%Ol' The recigrocati%n ies i&%%@_eg by
the doubl e aPFewRY e 15 CIoBR{0 2R MELRNE B TINT FESPRInaY Lo X e RS un.

The appar at usahﬁyﬁwe?@liéh sigaelyahbasuiameMdT pra¥stiin tRehsREpERe A | n

fig. 8bis rea horizontal of close 20 to horizontal. The three
conponent s Afeddback"toethiespympBaxtrugied 82as (b selcufe thatckle maxiihbgy presgsgire

extruded from the [ oheboPRisdddin SOE0LR0KS (ALY BLYShORY. 2Ptk PRILOI:

15 is raised while the chambers in part (25) become filled. During-that period the
reciprocation of (25) is stopped, and two clamps (e.g. hydraulic clamps) of
which one is shown as (34) in fig. 8a, secure a tight sealing between the 3 exit
siots of part (24) and corresponding rows of openings in the inlet plate (24a) on
pari (25). Afier reduction of the pressures in the 3 components almost to zero,

20 the sealing between parts (24) and (25) is released - clamps (34) should only
move a fraction of a8 mm to achieve this - and the "modelling” processes,
including the reciprocations of (25), are started. These processes are further
.described-below- -L-ateron-the firm-sezling-is-again-established-and-pressure-
applied to feed the channels in (25).

25 In the reciprocating “interpositioning” part (25) there is a number of
narrow channels for A', B1' and B2', respectively. Infig. 8b it is written in each
channel which component it conducts.

These are closed channels, except at their exit end and except for the
sbove mentioned rows of openings in the inlet plate (24A) towards the

30  corresponding orifices in the fixed inlet part (24). Thus, since fig. 8c shows a

section which goes through one of the A'-channeils in the reciprocating par, it



orifices (27 for A, 28 for B2' and 29 for BlI') by conventional neans, i.e.

by punping or extrusion. The apparatus for this are not shown. The inlet

part (24) is outside the section shown in fig. 8b, but the positi ﬂé ﬁ[ﬂe

walls for the A\ 25 chanber, the B2 -chgl?‘oer and the Bl' -chanber ﬁrlﬂ g
30

part are indicated by the dotted |ines (30a) (31), (31a), (32) and
(32a), respectively. Prior to or in connection wth the conventional
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The actuators (40), (41) and (42) are conveniently but not necessarily

20 operating hydraulically. The coextrusion and “modelling” processes take place as

explained in connection with figs. 7a, b + ¢. Preferably, the ram extrusion is not

established by steady reciprocations of the rams, but in a series of pulses forward

(e.g. 5-20 pulses) with (25) changing its position between each pulse, each series

followed by one movement of each ram backward to its starting position, while the

25 chambers again are filled from (24). This is explained in detail in connection with
fig. 12.

During each “kick” {or pulse) on a ram the pressure may exceed 100 bars,

and each “kick”, including the time to “cut” the flows and bring the “interpositioning

part” (25) into the next position ready for a new “kick” should preferably last less

30 than 0,1 sec.
At each of the 3 entrances to the channels in the reciprocating part (25),

i.e. immediately following the exits (27), (28) and (29) in the feeding part (24),



20 the sealing between parts (24) and (25) is released - clanps (34) should
only nove a fraction of a mmto achieve this and the "nodelling" UG 2003
processes, including the reciprocations of (25), are started. These
processes are further described below Later on the firmsealing is again
established and pressure applied to feed the channels in (25). 25 In the
reci procating "interpositioning" part (25) there is a nunber of narrow
channels for A", .Bl' and B2', respectiveg. Infig. 8b it is witten in
each channel which conponent it conducts. These are closed channels,
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through one of the A -channels in the reciprocating part, it 2 7 AUG 2003
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rams at the sides of the device are each driven separately by indjvjdual
actuators. established in fully mechanical way by means of ‘a cam {not shown) This is

15 further explained in connection with fig. 12. _

In addition to components A, B1' and B2' there is also, in smaller
amounts, used a component C for lubrication of the rams. This is appliedunder
pressure in conventional way, but the means for this are not shown. C must

-of course be conveniently compatible with the other components, i.e. it must not
20 ruin the mechanical stability of the final product, and it must be suited for food
applications (see the examples).

The conveyor belt (22) which aiready has been mentioned in connection
withfig. 7b; is-preferably advanced-abruptly with stops correspondingto the
short periods (e.g. 0,5 sec.) while the channels in part (25} receive material

25 from part (24).

At the position where the coextrusion device delivers the product to the
conveyor belt, ihere may be a knife for cutting the product into convenient
lengths (not shown), and there may also be other devices in connection with the
conveyor belt, e.g. for heat treatment of the product.

30 In many ‘cases the packing of the product can take place on this
conveyor belt, and to do so a packaging fiim can be laid on the belt before this

receives the cut-out piece of product. This film can be automatically wrapped



The actuators (40), (41) and (42) are conveniently but not necessarily 20
operating hydraulically. The coextrusion and "nodelling" processes_tak
place as explained in connection with figs. 7a, b + c. Preferabl&?ﬁﬂ&ém3
ramextrusion is not established by steady reciprocations of the rams, but
in a series of pulses forward (e.g. 5-20 pulses) with (25) changing its
position between each pul se, each series followed by one novenent of each
ram backward to its starting position, wixy3de the 25 chanbers again are
filled fron1(24) This is explained in detail in connection with fig. 12.
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art" (25) and the e art th the d menber s 0) must be
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fully mechani' ca ans o cam (not s urt
expl ai ned i frgggmection with fig. 12. In addition to conponents A, 131
and 82" there is als%%uld %esgg!'alloned that the use of a conveyor beit is not always
15 needed. Furthermore the hydraulic clamps (34) and {(45) (or similar non-
hydraulic clamps) and the non-return-valve (43) are not indispensable but are
very useful for achieving a high throughput.
Instead of establishing the pulsating extrusion by means of rams, it can
also be done under use of a valve arrangement as shown in fig. 8d. Between
20 the fixed inlet part (24) and the reciprocating “interpositioning part” (25) there
is inserted a shutterplate (46), which also focllows the movements of (25)
indicated by the double arrow (11), but superposed on this movement, (46) is
drivenforward-andbackwardrelativeto(25) - seedoublearrow(47)=bymeans
of an actuator fixed to (25) (not shown). Infirm connection with {(25) there is a
25 coverplate (48). Both shutterplate (46) and coverplate (48) have 3 rows of
slots, (49) for the A’-component, {50) for the E2'-component, and (51) for the
B1i'-component. These slots in (48) correspond exactly to the respective
channels in (25), and the slots in (46) exactly match those in (48} when the
shutter stands in position "open”, while the shutterplate completely covers the
30 slois in (48) in position “closed”. Before this shutter arrangement there is not

installed any devices to produce pulsations in the extrusion pressure. This



anounts, used a conponent C for lubrication of the rans. This is applied
under pressure in conventional way, but the nmeans for this are not_shown.
C nust of course be conveniently conpatible with the other conponéhtidy 2003
i.e. it must not 20 ruin the nechanical stability of the final product, and
It nmust be suited for food applications (see the exanples). The conveyor
belt (22) which already has been nentioned in connection wth fig. 7b, is
preferably advanced abruptly with stops carresponding to the short periods
(e.g. 0,5 sec.) while the channels in part (25) receive material 25 from

part (24). At the posit.i . o | ih?ﬁr VA=YE

product to tﬁ@Ste(%ﬁﬁ/@?é*g'ﬂ%%%rﬁﬁg}zhﬁ@%%@éﬁm@ or ég}:étrtd I\’.l%éé{rﬁéfb&a (')duct
into conveniﬁ%b;eh@ﬂqgglomgt shown), and there may al so be other devices
in connection wWth the conveyor belt, e.g. for heat treatnent of the

product. 30 |n nmanyoneseettétmatedskiseg foir afllcpmpdoentsc dmey wilbobtawrsedve t hi s
conveyor belt, and to do so a packaging filmcan be laid on the belt before
this recei vextrudeddnthe sempirbdBmp by ilog &S0 Pess Blertpiusecne slaUlerRiAte Pk ol | y
wr apped Z 7 AUGIa2003 33 ﬁver each piece, and if the belt is accelerated for
a short PoneRECACHP * cutting action to separate the pieces from each

other, the wrappi pg, rﬁéané)sfmegﬁlfqiﬁ&%@éﬁo&nﬁiﬁtg:se., thd diviting @ kaofio@s Wit m i s

an alum niumfilm “thrs can Iciently support the product during the
sol i di fi cat i @keoplaiceehyBa-vepyrpfiichnt ‘severing actionfearic it (veib levetinf be @oissibidio
heating or sinply by storage). Cgordinated with the cutting at the entrance

to the convegividdipws whieh Ceteinfdires lemoel IhaBniRYe MM\ ER & ERENARIEEY f or

a short period, ile there sti - 1 -
conponent s, &? 3’2',?98%%8 ???aeseldhg%é? me'seé%%{ Hftﬁg\;zgg E%&@}P%ﬁﬂ% .éﬁﬁﬂrgh‘fss the
advant aggoustdife-45fi 6F thaepfodnel frfrpthis idevice byimearid of Bl eedvegdr belt must
A- conponent fromthe ends of the product pieces can alternatively be

avoi ded by asicurarynipe birsied. coating of the cut ends or of the entire _
Procuet (5 % B R R A R e g
al ways in fig. 4, but this type of "severing action” can also be applied to the more
complicated methods of “modeiling”, even to the method shown in figs. 7a, b +
15 C.
In the embodiment represented by fig. 10, there is a separate *ram-part’
(52) for the ram extrusion, and in this part there is one ram only for each
component A, B1' and B2', namely rams (53), (64) and (55) respectively. This
“ram-part’ is a fixed part like the “feed-part” (24), and the feeding takes place
290 through slots (56) for A’, (57) for B1' and (58) for B2'. In order to allow the
passage of B1' into the middle chamber of the “ram-part’, the ram (55) is also
supplied with a slot (59) or with a row of slots.
The ~“feed-part™~(24); which is not shown-here; comprises-hydraulic
pressure varying devices and no-return valves like (33) and (27) in figs. 8a +
25 b, but since the “ram-part” (52) does not move, there is no hydraulic clamp like
(34).
| The reciprocating “inlerpositioning part” (25) - reciprocations indicated
by double arrow (11) - which slide upon the “ram-part” (52} intersperse the 3
components and bring them into array by means of the converging chénnels
30 (8%)
The drewing ends where the flows have been brought into array, but in

actual fact this embodiment also comprises devices for the dividing and



15 needed. Furthernore the hydraulic clanps (34) and (45) (or simlar non-
hydraul i ¢ cl anps) and the non-return-val ve (43) are not indispensabl e but
are very useful for achieving a high throughput. instead of estadll AlifhilGy
t he pul sating extrusion by neans of rans, it can also be done under use of
a val ve arrangenent as shown in fig. .8d. Between 20 the fixed inlet part
(24) and the reciprocating "interpos? loning par" (25) there is inserted a

shutterpl ate £_46)“, whi ch also follows the mavenen ,,rsng 25) indicated by

t he doubl@ogefling” (af1ihe ms,ﬁwevﬁo%ar%ﬂtcm@grﬁﬁli ), M@xe-gi 8Ndd i ven

f d and k tati. I IA f
ot uat or CPREREEYE 28 ol Bebuans 8o e dobno st Moot BeBRR, 1 "

25 ' t ' Y it 8| 3
o ol ot PR R S0y Tor e Bo - bonponent Gnd (81)

for the ni2ribecdPOhestshowhésthesdtbersdriawiigs) Toere eep@ish bractoryveyort he
respective channels in@éZS), and the slots in (46) exactly match those in
(48) Swhehetttie receivettée extraded redysdsi ti on "open”, while the shutterpl ate

conpletely coyers the 30 slots.in (48) i It ) ed” fore this
Shurter atr anborR TR P Eoh g e bR PG el i Harhb RS (a5 R

pul sat i 085 drt hg, 191 EMBL@eRtt BEPRNRvertiting tHey seNE 18RRI B Fidbeser S
mechani call'y sinpler than the ram extrusi on, "however due to frictional

pr obl ensnot ohly thicorennediibndewsenthetipleapesitioning:partol28) eng therpehent s,

they will of course be extruded in the sane rhyth ut it is also
possi bl eP8G udsit o @sa hiher €PpNgEeT detwgeRadiie ¢ %M (é?s nE3fsNE the

nodj fi cat] o Lg. 9, the dividing of the flows will take place by
a vgr)y ef'?@gPéﬁﬁwﬂéﬁe@B%#ﬁg action" and it will even be possible to divide

flows whi ch cimbiiar reisbegsiHivemeodirem of day irkemmonSs muenaily garamalgl s i n
the exit part are biased, seen in relation to the z-direction of the

appar at ugimitaféo winat ixsher indiast Ba ot 6808 EXPIAINEE HeCABUSERCHYIRLR%SE of a

conveyor beI.F‘ pust simlarly be biased. The drawi ng represents a
modi fi cali®H 8P the si npl e "nodel ling" showmn in fig. 4, but this type of
"severing act TAB"agittafilss¥ figs. frpt badrisits banvirdet part” (not shown, but

15 constructed as explained in connection with fig. 10) a fixed “ram-part” with 4
rams, (53) for A’, (55) for B2' and two (54) for B1'. There is no horizontally
reciprocating “interspersion part’, but the “ram part” is immediately followed by
the "exit part” with the dividing members (10). In this embodiment of the
invention, the exit part is not stationary, but reciprocates up and down in a

20 pivoting movement, as indicated by the double arrow (11), around the axis (60).
This axis goes through the level on the conveyor belt {22) where the product is
delivered. ttis clearthat if the exit part would be allowed horizontal movements
ithe product would be torn (uniess the conveyor belt would be similarly moved,
and that would be very unpractical), but the pivoting movements which appear '

25 from these drawings will not damage the product in this way, provided the
amplitude is sufficiently low and/or the exit part is sufficiently long.

The "modelling” process is generally similar to what is shown in figs. 7z,
b + ¢, but note that the x-direction is generally vertical and the y-direction
generally horizontal. Other differences between the features shown here and

30  those shown in figs. 7a, b + care

a) Only one A'-flow, two B1'-flows and two B2'-flows. (There could

be a few more).



conplicated nethods of "nodelling", even to the nethod shown in figs. 7a, b
+ 15 C In the enmbodiment represented by fig. 10, there is a separate
"rampart" (52) for the ramextrusion, and in this part there isZdndfirith
only for each conponent A, Bl' and 132', nanely rans (53), (54) and (55)
respectively. This “"rampart” is a fixd part |ike the "feed-part" (24),
and the feeding takes place 20 through slots (56) for A, (57) for 131" and

(58) for B2 bp orQE%hstte@dad)ﬂSQHvytmetsp@fSﬁsgg1@)faﬁ& wEtﬁvas fBhrHd}esticamber

of the ' rama . is also plied wt ot (59) or with
a row of §e<HtV§3”SThéTh*ﬁélé’dﬂ?ﬁrqaﬂ ofcoursgRPMAriEd)-not , shown here conpri ses

hydraulic pr eé)sur eBwarfcyﬁnﬂagd@Vddhﬁﬁgewhdwwm Wy rbr\f?'a\/rﬁﬁ rlot Kseihg Wiredy (27)
in figs. 8a + sin ranp ) does not nove, thefe is

no hydr auP?%sed 'é?Fﬁ’)B]el gult p%@Ai-?h'?H%n%%W@@bfqr&@e eMRashp8stt i oning part”
(25) -5reciprocak ngel ditﬂéﬁ@hﬂfbdlrhénﬁoéfoir% RAvEANOR lﬁére'ar‘éhtl‘émrﬁd (48).i.¢1pon

the "rampart i nt se.th onponhents an eminto arra
by means bYd r@HEé &Qm gf#%gapcf%@ﬁm glrr@br nfﬁggaﬁaﬁxﬁgo%&wﬁg téetmew Bae
have beenpiit onbbh éﬂﬂbl@nﬁfsre@]/in hﬂtneédecﬁcém@Hoé@éﬁ théi sorpigetihnBing | the
conprises_dev cef for the di wﬂ qhz UG 2003 35 "nodel li ng" of the
f1 ows, anBeﬂ‘Pfies THRHMEJIPYEIBED b %%ﬁet“ e.g. end in constructions
as shown in fi ghe struchurebsieown lin figr 1ﬂacarbbe mroduhéd! avitht tHid emvissdimamd of of

oot Pio sl G i i RabaE Whe A PuiftlymBaRke. 1o b Ry o

5 belt toparégtM)/smuié nekpomxdsttaqghbduttne mBohinkalimeotiont betrie tbarfuppeniegebr
more hydr gy "ngfouﬁ WMAe | ddt 47P)n! tHe “&ﬁer |c$%|’aﬂ§' tRe | l?ﬂ t"ih%st?ég&d

t he i nven ser to seal and he connec%lon
bet ween tf@émaﬂﬁﬂe@ pb¥e tigiviahy) qm%macect ?oWs ofdcelise T&aphleparthree tovtugllyo t he

G R T 0 St ey e
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wi t h t hesgroduct the displacements should be near zero.
The following will explain in detail the programme for operating the
coextrusion and “modelling” process, when the apparatus shown in figs. 8a, b and
c is used. Fig. 12 shows the different stop-positions of the reciprocating
20 “interpositioning part” (25) relative to the fixed “exit part” (44) (Figs 8a to ¢ indicate
the reference numerals). There are 4 such stop positions, namely:
Position |, in which the upstream ends of the dividing members (10) cover
the entire row of internal orifices defined by the members (9), so each of the 3
sets of flows (B1' A’ B1'), B1" and (B1' B2' B1'), respectively, are stopped, and any
25  retraction of material from the channels in the exit part also is prevented, provided
there has been established a firm sealing between the two apparatus parts (25)
and (44) as achieved by means of the hydraulic clamps (45).
Position 11, the symmetrical position, in which there is free passage for all
ptain B1' flows into the exit part {44) and is shut-off for all of the (B1' A’ B1’) and

30 (B1'B2'B1') flows, still provided a firm sealing has been established.
Position Iil, the position in which part (25) is most to the left, and in which

there is free passage into the exit part (44) for all conjugate flows (B1' A'B1") and
(B1'



drawi ngs. The apparatus of figs. 11 a + b consists of an "inlet part" (not
shown, but is constructed as explained in connection with fig. 10) a fixed
"rampart” with 4 rans, (53) for A, (55) for B2' and two (54) for $1'.
There is no horizontally reciprocating "interspersion part", butZ % 466 20am
part” is immediately followed by the "exit part”™ with the dividing nmenbers
(10). In this enbodi nent of the inventiqn, the exit part is not
stationary, but reciprocates up and down 3% a 20 pi voti ng novenent, as

i ndi cated by the double arrow (11), around the axis ( This axi s goes

60) .
t hrough t he BaVBI')@xcenkthedavibpst rigei (81 B2) Bihdiaw f\w@icbztbeﬁi@te meist not be
del i d. It i I th if. th ' , | d hqri t al
moverent s (HESErOABN:E (RISt Tk PP R Bl oilouBoR e v e THe
im | I ; t | ti 1), but th i vot i
simlarly rmgg%magpggg btegg ?ér‘l\%ﬂ?ﬁn'%i’h&e very unpractical) u e pivoting

novenent s whi ear ese drawings w Il not damage the product

in this way, PR thBeositiBH it WiecH pafUDRE) ¢4 Bivist Yo tievrighel/ &md i @/hfet t
part is suffTcrently |ong. The "nodel |1 ng" process is generally simlar to
what i s shovihera id frge pagaage inte the eliitpanbidd) forazll corjugeni flews (Bh' AT B1')

it 1 %?LL&Z%% ié"a;nlﬁﬁﬂ@%B%ﬁ%ﬁé%ﬁ?ﬁjﬁd%ﬁ% e Wtﬂﬁr@ﬁo@s.
coul d oo a st et eF, 0% aeobienls S 5 pALTAPHHIED b1l il LS

(14) and (1hrovited &%irmosdBlingrAdsBlen ceRitlisnabl s”. (Thi s nunmber can of
course be varied). c) Bl' formng a conjugent flowwth A" only and not

being directly pHdseany giventdrenalxén inpexit pat ¥HA} the enlsusionsduringstcios int he
enbodi ment). 5 .Like,in the other enbodi {, fothe.inventiaon therg are

ol anps Xons) ‘ROt ol Rl BIRRE B A5 h s B0 e pRBuioR cre
part toward Ar | rin; b Gy eabi "

| oosen the csséﬁ géﬁi%ﬁﬁ%ﬂjﬁ\r{g‘pﬁihtg é%?i%%éé?ff%:glegt ig\t/eB?m)I\;g?rgﬁ?pgg ﬁgfei% t he
parts. The stvamben@rchoosversd)ig. 1 d can be produced with this enbodi nent

?fﬂ) 1?nt P ﬁeaggﬂ aét%?‘tir% s%tngti(i:r? ¥oerntthieofl?31Io&@negnprsoug%rg%bljsya gﬂgiaIici)S qﬁ r|]c.: r(éas
has been brought into position |, hydraulic clamps (45) and hydraulic clamps
15  (34)both are under pressure to make firm sealing between the *inlet part” (24)
and the "interpositioning part” (25), and between this part (25) and the exit part
(44), and furthermore each of the rams (35) are in their foremost position, while
the pressure in the inlet part (24) is close to zero in each of the 3 components,
as regulated by the hydraulic pressure variating devices (33).
20 1st seaquence of steps: The pressure in the inlet part (24) is increased

in each of the components by means of the devices (33) so as o inject each of

the components into the channels of part (25} and drive each of the rams (35)
+o-its-mest-backward-positicn: Ifthe-rams-are-adapted to-be-pesitively-pulled
backward (which they are not in the construction shown in fig. 8a and c), this
25 pull should ailso be activeted but should be stopped when the farthest back
position has been reached. After this devices (33) bring down the pressure of
each component in the inlet part almost to zero, then the hydraulic clamps (34)
and {45) release the two sealing pressures to allow part (25) to be moved,
wherezfter (25) is moved to position il. Finally clamp (43) is activated to
20 establish a firm sealing between part (25) and part (44) (bﬁt clamp (34) is not

activated).



part (44) should not point straight in the machine direction, but in the
"upper level" e.g. point to the right and in the "lower level" to the
left. This leads to the formation of two nutually displaced ro %& ?@lls
To achieve three nutually displaced rows as shown in fig. 1 dt % @

part nust have three inlets instead of 15 only-the two which are shown.
Near the left and right edges of the & ruded product the displacenents

shoul d be near zero. The following will explain in detail the programme for
operating the m_gmmmmfgm_ Al deins forgextiusired 81° ahepused oppatep us
shown in fi b and c is used. Fig. 12 shows the different

st op- posi {‘P dd;y eEnseRiithe @&Q—ﬁtﬁ@s AR ﬁfﬁﬁfe\f”?ié% ithe §ﬁﬁh@9 @&NEEOZE)H
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reference Quirgﬁglﬁ%ﬁ?q@e% eéfagsreg s(%gﬁ}@‘{v % tfod-hgi af n% ?%5"19 on I,

i n whi ch BRgirVBSigbEaRES Masy ers (10) cover the entire
row of int gr Eal orifices de%fnn%%ﬁé%%’ Eerrtrggmb so each of the 3 sets
of flows (Bl' ArdBéohenddof shemk: (ﬂm'EarrBZer‘l'ekceptelseenmorédaryheﬁrleﬁﬁr@ped
and any 25 retraction of material fromthe channels in the exit part also

i f] pr evenBERIPUBRBY CaEStep frrward, ﬁza IpssirLbar m BIohMederity tojipiact Bé:c eNgnbyet ween
t t 4 {
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there is &r @§egefsBEerdMA  are! ﬂnusrrécaldhelaé fofnbems affirowhit® %tsé%hp (44)
and is shut-off for all of the (Bl A and 30 (B1" B2' BI'

still provetwnaerspant (25 )sara pamy4da ss ma@stﬁjmmﬂeddo pPeiidn Ihradddaflrmhe
p05|t|on i n_ whic S nost to in which there is
freé%as 'W%?%alf‘hf‘esﬁﬁﬁtsr?eﬂé}%mf?&@w%&g|8P8 ﬁﬁ@%gte flows (Bl' A Bl')
and (Bl 2 7 I i 132

B1°) - i1 ow (whi s ngggéngg oPétept3 ]l?ént%‘?%ﬂ{heﬂ'!ée’zﬁ%‘ SEQEEI‘I%% sztBﬂwasthu f-of f
for all pbward8ihe Ehdws thustsehbepcewmeimdwanfentM(%e@deegoh:&mlﬂb@ew
established. "Position IV, the position- in which part (25) is npst to the
right, and in ﬁm ﬁ“@@%‘dﬁ?é’%%@ﬁ@ﬂ%%ﬁﬁ?e@aﬂﬁt(Ma) f or
all conj ‘ ) except the farthest
| ef t (61&'3%3%”&%%9&%1 %B%#a ere h@é no;gﬁwﬁ%%d'be acted on by a ram,
andibs shut - of Thé @naltb ﬂhaSéqLEEndéSOWE,st@ﬂis leke repeated, e.g. 4-9 times.

However at the very end of this procedure, part (25) is not moved to position |1

but to position |, after which a firm sealing is established not only between (25}
and (44) but also between the "inlet part” (24} and (25). Now the total
sequence of steps is finalised - it should preferably take no more than about 1

20 second - the channels in (25) become refilled and all continues as described
above, starting with the “1st sequence of steps”.

The above programme concerns the most complicated but generally
most advantageous “modelling” process, in which B1' is coextruded with both
other components prior o the dividing, and also goes directly to the exit part

25 {44) through a separate set of crifices. If as an example, there are only 2 sets
of flows extruded out of part (25), namely a conjugent B1' A’ B1' flow and a plain
B2’ flow, then the positicns shown in fig. 12 will be substituted by 3 positions
only, position Il being omitted (and position | will conveniently be a symmetricai
position). On basis of the principles which appear from the above programme,
30 1t will be easy to set up enalogous programmes for the different processes by

which the “modeliing” can be carried oul.



provided a firm sealing has been established. If in any given chanber in

exit part (44) the extrusion during stops in 10 position IIl wll inject a

piece of a (Bl' A" Bl') flow, then the extrusion during stops in7pgg 0P
(

n
IV wll inject a piece of a (131" 132" Bl')-flow in the same chanber (and
vice versa) Starting situation for the 3%Ilomdng programis a situation in
whi ch (25) has been brought into position I, hydraulic clanps (45) and
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[ t t Ln.t construction shown'in fi.g. 8a and, c),
i Chourcindpishfl, 4fo! BRI Whdh oThe” HERE: cibetattinsoiringtaad, rabile p ooy
posi tion ledecttonén tineershed registrationshio atdvator pasiBnsbcomeerdently tda@rmift_esur e
f i i t t t r e a c
o ampal 0 5 SFHE Hke, idtnor P PUBhaPAK, SRl | Fod Selianbli®lol Hie JAMAAEC s,
t o be nov@aeferaiiy either diydiraiy arsargosteg-motopp ¥ coomedtion Withaspimejs,awpile4(5) )
[ ti | 4 of [ part (44
(bt o]t clang) rebhd tordb eing hIUBRAL S S BFLERIY chétaritdl Par L (2
Al ranms for eX? MANERSSS ibwill bg posnikigda aypld thedise olopqmrretupy valies 435 t he

act uat or s hodyver g @il mzikehthé peodigtibhtowat }N_een parlt - (25) and pa:t bJ( ,44% ijs
(o1 22955 250 YUY Bl 3B, B8 S s ) e i B3 e
except théo theemargingrafi@BtwitheAt amh82' at thepersthefithisvdiepizelp- ¢an waradsutabde
parti cul aply il dBe YEAT bhY thewidth 8 th&thaMmd Walls (26) 1 mm. This means that
the distance between adjacent dividing members (10) as measured between their
downstream edges will be 2 +1 + 2 + 1 = 6 mm. Further more in this example
20 the width of each orifice (9) in part (25) can conveniently equal the distance
between adjacent upstream edges of the dividing members (10) and be 1 mm.
On each of the dividing members, the surface which gives the member shutter
effect will conSequentIy cover 5 mm in the x-direction.
It has been mentioned that the methods according to the invention also
25 can be applied to circular extrusion. In that case the embodiment shown in fig.
10, but modified for rotation, is most suited. The material can leave the extrusion
device as segments of the circle and then be conveyed by belts on their two
major surfaces.
In a circular extrusion device corresponding to fig. 12, part (25) may still be
30 reciprocated, but is preferably rotated one way only, with stops in the 4 positions
I, I, Il and VI. This does not mean that the motor or other heavy driving means
have to stop since the device may be
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unto the A" and B2' flows. Then all rams for A and 132', except the one
farthest or the left 132" ram are pushed one step forward after which the
sealing between part (25) and part (44) is released, (25) noved t a6 2003
position 11, and a firm 10 sealing again establi shed bet ween part (25) and
part (44). 4th sequence of steps: |dent4kal with the 2nd sequence, except
that towards the end of this sequence the novenent of (25) goes to

position IV. EE{éb‘flﬁﬂé’c? ﬁlﬁ%@h a?ts‘ﬁﬂﬁ:ig épgﬂﬁrﬁgb@fnﬁé‘ Whfe #id s shOft A36E of
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tines. h ry end of this procedure, part (25) is not noved
FANH brake URGICYE:
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est abl i shed nor‘-\ltbnugh ﬂbev@@ﬁms(casmetbms @nd)apnaratissof ther wyentioneprimanilyt

part*® (524 qnbé{e%SBeKQfBﬁ’O& %tﬁ A Blew % a‘ﬁ%%%‘?%@r‘ Gt &Qgﬂérs idd%?rjucﬁﬁg th!at

should pre era re than hanne
(25) becormodeﬂmm ofiBaasound Acbyita ﬁuﬁa@blas:oasbnaﬁlmaf extyusien lstmﬂsashgndn th

the "1st e@ %&F‘ét‘ﬁﬁw%f é‘ftﬁlfb? die ndirai}?s ﬂ"f?nd%fh%ﬁr?iﬁ@&ﬁﬁrﬁgéé‘% tBAndGRN with

conpl i cat genera ant ageous % process, in which
131' is cesiusioasd omltfwrmﬂ nolymefmm%ﬁﬁg@mef@nwrpr@dup tIResushgasesgheand

al so goesnégﬁg%m Yz hﬁrﬁ%n;; sR&IH Sty (bfb@n W @Hﬁ@n oRSPR! afr%r%rd@fA

orifices das an exa here are on Pwl Qﬁ ows extruded out of
part (95) Shwaﬁeweadé@m ,gggrfpagrﬁurfﬂceglft 1] léﬁidoa*hslféhﬁf MEHOr $YNREE-t hen

t he |t00SI t 'I'I'Pésce‘-’r[hﬁmture Frigg- sewe\mdcbrémesy@@bsésltwﬂeﬁyA %nﬂOBIHav@rk;ﬁﬁetHth
pOSI I on

D oet 1 c QPtica s SpeRies: Sk i B3uily fpatisemaved e TR s¥iSoR: A fabne
above progiqmeepaste wmlcmcbh Beelezebipd tout s Sthelgelbstad clgaumayr algo davesa feal t he
5003 50" | IEHRERT RS, gl s oot b Cate SRR R MM RA. MiEe K e e e ot
posi t i16n pbrq[usr mateidl, e.gl seramitematetial containing thectqtatysht anthd,, &l also

i ndi cat ed bén%ré’ém a(cllé-% re:%?&erﬁ@ﬁ‘ﬁ’nﬁralleé‘ﬁg?dﬁor%a”' ed out purely

nmechani caF atin cam f]?% ot her net hods of course
al so can be apﬁmr@aw'om%w @ﬁé“goiﬂ@:@‘tﬂmﬁ i spedififatioanthermeioes petita the

pr ef er abl kn6RIUGEP SN dthieO inveaitd Ot 8kiss eftefiRidll standard for measurement of
compressive yield point. Neither does there exist any commercial equipment for
20 such measurements, when the sample to be tested is only about 1 or a few
grams as needed in practice for the measurements on a stack of B “cell-walls” cut
out the final product of the invention. It was therefore necessary to construct a
test device and decide on the conditions of testing.

Fig. 13 shows the device. The sample (61) is placed on a metal base (62)
25 which is supplied with cooling/heating and temperature controlling means for the
testing of semi-frozen or semi-molten A’ and B’ components. The device has a
square foot (63) (dimensions see below) which is pressed into the sample by
means of a piston operated by air, the pressure of which can be exactly adjusted
to give a well defined and variable pressure on the sample. The penetration of

30 the foot (63) into the sample is shown by the indicator (65) which
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steps, fromthe start of filling the channels in (25) until the apparatus
again is ready to nake a new start of filling. The nechani cal novenent of
the camcan conveniently also deternine when the other operationd7ayg ]
started, while electronic tinmers or registrations of actuator positions
conveniently determ ne 10 when these other operations are stopped. The
actuators for the rans are preferablyqéither hydraulic or are step-notors
in connection with spindels, while the clanps, referred to as being

hydr aul i ds Grivan by gack andipniom (86). nBuhindieaior isihergsnpvragesimale way] be
possi bl e to .avoi t%g{%se of nggéreturn val however this wll

AE] .43% :
make the itIE RETIR B 107 Fﬂmpé?%?‘@f‘{ B ag%‘f’s'Sb and fig. 12 the
wdth of each tﬂ'}esé@?a(r%msi is WPl tebfsdifis {gﬁ:ﬁ’rgdﬁﬁ%n‘ﬁimﬁﬂé%ﬁqa;&}ﬁﬁ and

B2' at the end 0 epar can as da sui exanpl e and the

wi dth of thBgoehedBgels firet breds2B ddwiin thBisasEe@?$ fomaliong ifedesbage® et ween

adj acent dividing nenbers (10) as neasured between their downstteam edges
wi || she Zive it theladjudted tempearatune; bed thesemiifirazenorseanphelt® semplesi dt h of
each orifice (9) in part (25) can conveniently equal é{he di stance between
adj acent E\ﬁﬁé?k@@rﬁ%&&a‘@‘ biéndigg\arpanatuse ABE VMY F8IFKY iR Shagmandon each
of the diée/ %i ng nenbers, the surface which gives the nenber shutter effect
will con %fghtly cover 5 mmin the x-direction. It has been nentioned that

the nethods aopgied BEeliows e frony & fifa! lodoct 2% t@_@!éd?ﬂ]%@ﬁié €6t du zgi rcul ar
extrusion. In that case the enbodi nent shown in fig. 10, but nodified for

r ot at i onpiecenwhichsmiustibe aSipdanetEspassian These piates asgthers stackedepi ce as
segnents. of the circl nd .f hen be conveyed b elts on their maj or
SR reatd i asss bl B agthEaTan e (Seep s rter heite hoidd orho |

25 " i n i i f | y
Gith ot rBbbid, Dow Mt SR AIIRY 1Pt fobt RES\BRaN 1heistlediifadtty, PN Y

t he not owittioudbthesingeaioly,iaridihentsider istpepeti@nstremosiedc §hel@esiayece may
be 35 Z 7 AUG 2003 40 establ i shed throu%h a sliding or spring coupling,
whi | e t his gnegiuailyringreased undil atnesmasent gy exceedingati e SIRERPISySiocRPSRy dr aul i ¢

cl anps (|4‘|§r)iu?eng m&égnﬁdryexact measurements the testing has to be repeated
15 several times after a first range finding test for the approximate vaiue.

Size of the foot (63) and sample (61);

The foot is square shaped, and for measurement of yield values lower
than 200 g cm? it measures 20 mm x 20 mm, for yield values between 200 to
10,000 g cm™? it measure 10 mm x 10 mm, and for higher yield values 5 mm x

20 5 mm.

The horizontal surfaces of the samples are also made square formed
with the edge of the square doubie the measure of the foot, i.e. 40 mm, 20 mm
and 10 mm, respectively.

The height of the sample is half its iength and width, i.e. 20 mm, 10 mm

25 and 5 mm, respectively.

The following examples illustrate the invention.

Examples

General information relating to the examples:

Equipment: A lzboratory extrusion device generally similar to the

30  apparatus shown in fig. 10, however with feeding in the three chambers in the
inlet part without zny centinuously operated pump or extruder - it is not

necessary since the extrusion invoives less than 1kg of each component - but



further brake devices. Al though the extrusion nethods and apparatus of the
I nvention primarily 5 have been developed with a view to coextrusion of
cellular foodstructures the "nodelling" of B around A by a SUize gb
coordi nation of extrusion in pulses and relative novenents of di E 54003
can find other inportant uses in connec42on with extrusion of cell-forned
pol ymer products or ceram c products. In such cases the nesting of Ain B

normal 'y shoul nlLy . LA, t di ne SI t her hould
ext end IYI‘ om ongmﬁ?afl%r"t?%mr}ge@g?'oqp%rﬂ@ Hlﬁ’c?sts OWﬁ‘ebgﬁIEIg)r ”ﬁﬁ?%r &ghflate.
‘(;hfef cel | doming of thenfiws én ad a:kampIa:: cumumt@ﬁ'?&ﬁ%@m%b&ﬂdo %obﬁbf@sngn .
i fferent i iges. 0 u a renoved after
the extrusiane s i B2 fls, s snoh Erfien g Badied hine marebiees
st r uct ur e (hyshadew lrhfageTza, exeipt it exémplesl 2 Bnd @, ivehiereethg . yiéld gdigt sreByfigct ure
f I 5 t yI ?
mator 31 ERRH IR rEREED RGP R BEA" BRIRE TS Starpiied e P BRRS s
rei nf orcetﬂaniluchrblgger)s di nensi ons. As rrent ioned in the introduction to this
specification o] k he I nvent o exi st
aP\y of fici al sié*ﬁ%ﬁ"%%?%rlﬂnér tt?(rpaeﬁ ntOfo 8%&%&& v ?l BYWPS56: 7 i RSBt her
does t her expgiientmis toorhaase ial a sinplifiednvay dne 2@st yichd pead foe eeoh of thben

the saml gohodnteAl 8l RISy FKtark 85 Bl Sl BB ASMERRSY dller

practlce rements on a stack of
fi nal 1Br ow@st trisd ane fornBémdpughslmadmromnevrmratrf@umemm;m‘feyenbcootmts wft a

test devi | f testing. Fig. 13 shows the
devi ce. Tﬁ@tﬁgg%:ipjgﬁgoma%w Vyé%qﬁ%(?al base E 2) 25 which is
I

suppl i ed with rHdeg ﬁﬁg]pa?ﬁjweeéﬁrﬁ@ecbwdhé‘c&@m h&in slisgdremwihfaorazofie

testing oblagen afd Om@agmwsﬁﬁbtd@hﬁeﬁ@ fakePN ¢thBre CRAPOBSSY Sadddif dlguicif has

a square f oot NeNsi ons s bel ow) which is pressed into the sanple
by neans @Im%{1t Qg '?)é] 5‘3538{@(?"89?531 the pressure of which can be exactly

adj ustt8d to gormsenmlthemstrsadamedwari abl e pressure on the sanple. The

penet [ ati on of 30, L3S RRlagte RoridH 4\ RSl R S bl HRE A
indi cator is here stf)in sinple way,
B2" the same as A’
B1: a dough of 1 weight part flour to 1,5 weight parts water, showing
20 yield point 25g cm (20°C).
It was therefore decided to aim at these yield points in each of the
examples except in examples 1 and 2 where this is probably not possible.

Example 1
Component A: Marzipan
25 Component B1: Dark chocolate

Component B2: The same dark chocolate
Lubricant for the rams: sunflower oil.
It was found that the marzipan had yield point 400 g per sq. cm. To
achieve the same yield point in the chocolate as wanted in the B2' component, it
30 was found that its temperature should be 29.5°C. To achieve the yield point 25g
per sq. cm in the chocolate as wanted in the B1' component, it was found that the
temperature should be 31°C.
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but is preferably a pen to wite conpression/tine diagrans. \Wen the
apparatus is used to test sem -frozen or sem-nolten material, the foot
(63) is first pressed down in the base (62) for a long tinme enou hm; 20‘33
give it the adjusted tenperature, and the sem -frozen or sem - nol

sanpl es are taken out fromthe bl endi ngddpparatus, and very quickly cut in
shape and tested. Wien B cell-walls fromthe final product are tested,

bl eveo. are thor ShopRBUSET 16 B ROASHARR S3F, ﬁ%ﬁ%ﬁ{m%ﬁs@e(see
bel ow) undearzipen atfthe endtathee tothd extnligitn dlemhtmees&dvaa%% applied to the

hol der 15 opendddnborLiuba e¥ERase JBLiaiBRbney 2y Z%Jaﬁ“ymf s 0
per manent shinple exteetfirom 4 phate offesstwicotateds 56kgram® i s observed. For exact
rreasurgrrents tlﬁ(tngﬁgzng has to be repeated is several tines after a first

range finding t the approxi mate value. Size of the foot (63) and
sanpl e (61) TiGorponernts BYwmdeB2'hppwdereghparfoesareasaasenehhe ofelg ipsind ofal ues

| ower é%%sgat‘ﬁ'ﬂ;% Ithérgsqﬁga?qu gﬂ)@é’am mm for yield val ues between

200 to nmeasure mm and for higher yield val ues
5 mm x 0 5mm Cmepmmrntzdn*t al deugh asdizsied lblyeasaaﬂh‘@QUE& eofabgan ntadéh@quare

f d f gt f 40
20 P RSRRgRiRng sa el Bt b irk Gr: TEABIEhna uibt diip, Y50
| engt A Oan@afe @ branel8 Qertsrmatqro anfhsn@l %m@uetsmﬁa b@l@@@@pwi@ry The

fol |l owi ng exam’p_lug$céhﬂ Mﬂﬁ@p@ng heyd WNgat i on.  Exanpl es General information
relating to the exa rw, %gw pnent: A | aboratory extrusion device

general 'y simi [FUs apparatus shown in fig. 10, however with
feeding in the Aﬂyr&eamﬂbe}ﬂéaﬂmy tdhabodti B0°CP e ineN theothieadry and Makeuthes! y

e AT A s e s 8%

Example 3
Component A'; honey, viscous fluid at 20°C. The preferable yield point for

the extrusion, 1.6kg cm?, was approximately obtained at -15°C which therefore is
the chosen extrusion temperature for this component.

20 Components B1' and B2'": Identical compositions, namely 60 parts by
weight egg white powder + 150 parts oat bran + 180 parts water. At -1.5°C it
shows approximate yield point 25 g cm, this temperature therefore is chosen for
B1'. The temperature at which it shows approximate yield point 1,6kg cm?, is
chosen for B2,

25 Lubricant for the rams: egg white.

Temperature chosen for the extrusion apparatus: + 1°C.

The extruded product is heated to 80°C to make the egg white form gel.
Yield point of the solidified component B: 6,6 kg cm2.

Example 4

30 Component A’: 470 parts by weight whole milk yoghurt + 25 parts flour
sugar + 2,5 parts sodium salt of carboxymethylcellulose (thickening agent) + 10
parts calcium lactate. The latter is admixed in order to react with pectin in the
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42 with an intermttently operated stanp as shown by (33) in figs. 8a and
c. Joining of the flows: in all exanples conjugent Bl A 61' flows, but
no coextrusion on the sides of the B2' flows, as shown in figs. ppAgmgng).
Use of the nenbranes (13) shown in fig. 7a, except in exanples 2 an )
where the yield point of Bl' is 5 |lower44han but relatively close to that
of A'. (In the other exanples the difference 1is nuch bigger). Experinents
i n preparationpf drepexesmbssent se | Hﬁg ' 0
choose in a sinplified way Phee%-elé?? %&Fgﬁg[ﬁ)ﬁ?ﬁ,%r Eggﬁﬂgﬁ(bt é%é(a)ﬁrrtpfgnents
A, 131" #eplepded pein the shgar ispordeg fjaciitate the cissoliioncRiocenss of water 10
was tried and fig Eéhwrp@ﬂéﬁhéccﬁiﬂ&% fHeogppfaRmbate! P& ik 1@ R%%rn?mat cgt ent s
of water. A nthrg)etr of conbi nfatlons were tried.” The coextruded sanples were
dried wit Mg thargfore frephagencien thfpexlrysion of H¥sFompPragel: and magni f i ed

phot os 5Nter)e ta'éﬁig;nh;ééﬂi@ﬂ@ Bﬂﬂaﬁ@%‘%’ﬁdﬁéf&éﬂ?éf(ﬁfn%ﬁsﬁi&i,gﬁﬁﬁfeﬁ(::ﬁot60/§ fbryfe t
conponents) .. 0S nos u € was: . clay Vi %o cont ent s
of uat or, el PRFp GDo PuielyseScaradehi-2D Parts By Sigar (Shriueaded vith e

Bl': a doygbtiof + BoGepad demiiderblisad wiaterl, At WO shBMG! theV@iRbxinsdtewisl 20
yi el d point gﬁ%ﬂgm& (lhzogé |t _was the{ ef ore, deci gedBi,o zlém t'heﬁeg)él eld
points inP& Cih e I3 JGMRELAIVES, NEIETrS 13 CARBER 01 BAN1AS -ePdt SRPYS; s
probabl y mgprepasatdtield péramg }q;hdrnéoﬂﬁs);mnﬁev%éumréim iggchﬁeEnGOI]?BE'. 1ﬁ1:
Dar k col ate B2 T ark chocol ate Lubricant for the
rans: C@ﬁnf I omrLugﬂEfP%P\{Ar}aes'%%%nﬁegﬁgf the marzi pan had yield point 400 g
per sqg. cm To Tempereturerchesemfar the extrupiohrappanatule +ctocol ate as wanted in
the B2' conponei it S t qdJeS . : 29 5C.
To achi eve t he%ﬁhgﬁ&hg%&%{ \53'581}‘925}@ s%fh%cdn%ﬁsns’[tbﬁga chgw'g’? 29291;8 a\?\céﬁ'?]e@%fsn t he
B 1' conpdrgfate into thesA't enrpporerdtanchkansforms that into a gel. Yield point of the

latter 1,2 kg crm'2.
15 Example 5
A’ component: 8 parts by weight butter + 9 parts sesame oil.
At -14°C this acquires approximate yield point 1.6 kg cm™, and therefore
this temperature is chosen for the extrusiori of A'.
Components B1' and B2" the same composition, namely 15 parts by
20 weight oat bran + 3 parts wheat gluten + 18 parts water.
At +1°C the yield point is approximately 1kg cm, and this temperature is
chosen for both B1' and B2'.
Temperature of extrusion apparatus: +1°C.
Lubricant for the rams: sesame ail.
25 Solidification of B' by storage for a short time at 100°C.
Yield point of the solid B: 1,0 kg cm™. The solid B is microporous.
“Comprises/comprising” when used in this specification is taken to specify
the presence of stated features, integers, steps or components but does not
preclude the presence or addition of one or more other features, integers, steps,
30 components or groups thereof.



tenperature should be 31C. 35 2 7 AUG 2003 43 Tenperature for the extrusion
apparatus: 35C. Tenperature for the mnarzipan at the entrance to the
extrusion die chosen to be 20C. Yield point of the chocol ate (B-gprpprigt)
at 20C, as neasured on a sanple cut out froma plate of the chocolate, is
56kg CM-2. 5 Exanple 2 Conponents Bl' 48d B2': powdered parmesan cheese.
The yield point of the mass at 20C i s neasured to be 1.3kg cni'2. Conponent
A ; a doufHEAQL ABYS DBy NANGAE RIENUEN BION ARE AS SBLWOVERPr oxi matel y t he

sane yield point, consisting of: 3 weightpart wheat gluten, 15 10 parts
oat bran, 18 parts water, and small amounts of a baking powder. Lubricant
for the rams: AgHretdinfensidndl To6d Brodiict 2MngAbl ¢f bE RRISIBAE dimeasiontHeo
about 100C to nelt the cheese and bake the ~dough, by which it also
expands. dghengionhtangt aonsiséiogi df fatetbashdwoe camppmenokuhich shave hearkanpl e
3 Conponent A ; haon viscous fluid at 20C. . The. preferable yield poipt for
the. et r dreiideddRePcere MiSraruhancr o, i WBuRhe Geahofy, Fef bl

t her ef or g4 ' € | ddl 8r AR eBRTYoneAl
Oorrponent%6@§?h%n§ggggprrﬁggﬁﬁ?g{éagomgﬁﬁﬁgé%rXar#e:% ;é/r 60 par ﬁ?ogy wei ght
egg whi t eBpevidie form 80 walist (2, datsutmoanding 186 A aptmponanktcharacterseddnithat shows

i i el int 25 g.cn?, . thi t ture therefore i f
2P o Thaneisadh & Semacrant i soid iieh B b8 Priisco ey 7t 28R om 2,
i's chosegyfsopf 'éatho%_'énww bt Hrran@ldt feaf AFt tREIMMRIAIG- did8RREFRS(3)

chosen for the extrusion apparatus®™ + 1C. The extruded product 1s heated to
80C t o nadédendimgeysmenhiiyt im therandigadtion, ¥aeh saidaiomt ofafells heingp béprrbtaifrom
conponent

th% adﬁjégenliq'ov%yz a generally continuous in the z-direction boundary cell wall of
B component (2), and either a) A having no compressional yield point (being a
fluid) at 20°C or having plastic, pseudoplastic or viscoelastic consistency at 20°C
and having a compressional yield point YPazq at 20°C which is less than 0.5 x the
compressional yield point of B at 20°C (YPsz) or b) A being an expanded

material containing at least 50% by volume gas.

2. A product according to claim 1 in which each cell of A extends in a
generally Y direction substantially from a position at or adjacent to one xz face of

the food product to a position at or adjacent the other xz face.

3. A product according to claim 1 in which the boundary cell wall (2) is formed
of a component B1 and the product has bridging cell walls (4) branching from said
boundary cell wall and extending at least part way in a generally x direction
towards the adjacent boundary cell wall (2), the bridging cell walls (4) being

formed at least in part of a B component B2 being different to B1.

4. A product according to claim 1 in which the boundary cell wall (2} is formed
of at least two different components Bt and B2 and the product has bridging cell
walls (4) branching from said boundary cell wall and extending at least part way in
a generally x direction towards the adjacent boundary cell wall (2), the bridging
cell walls (4) being formed at least in part of B2.



Exanpl e 4 30 Conponent A : 470 parts by weight whole m |k yoghurt + 25
parts flour sugar + 2,5 parts sodiumsalt of carboxynethyl cellul ose

(thi ckening agent) + 10 parts calciumlactate. The latter is adhi A8 7003
order to react with pectin in the 35 2 7 AUG 2003 44 B1' and B2' conponents
to make them solidify. The thickening d§ent is preblended with the sugar
in order to facilitate the dissolution process. This conponent acquires the

appr oxi mage yIAIpioa@«ttruccbrcﬁnggoGMan?, at clafirfi. 4 inwhich theeyophsareerits Bahasen for
the extrusion of this conponent. 5 Conponents Bl' and B2': the sane

conposi t | BR, havendiffgrentyigldrpaintsyat Z{éuc‘gmret%ablynnorﬂmwHparwelﬂs@untgeb&é) + 20
ts fl yhl t ts d i zed
hater. A TPaor s OHORIBNHE b Dia Hre AP b B Pk m 2. this

tenperature therefore is chosen for Bl'. At -1.3C it shows approximate

yi el d poi nt 1,6 kg.cm?2, this te erature therefore is chosen for B2 10
ubr i cant 6f or  ARIOHHFACCOrdaM to t 48 yHCk gask of e cefle 0dxt P&@ngrpart

appar at use, & bjetwg‘é?rln ol M&?&'f@@e? r%lm \ﬁﬂﬁhl?falo Ym déj%}ﬁ‘ﬁs %étﬁ@l%ﬁ

the cal ci unYions grate’in nponen trans |nto a

gel . Yiel dlsmlc@tbelWebh&heItarbtmfai:eﬁ alng ws?épalﬁeﬂﬁmlméaﬁbtmmmmm . 8
parts by weight butter + 9 parts sesame oil. At -14C this acqujres

aﬁpr OXi ][ra@'ée jog1 angdn nvhiehethese @re POTHRRS Oh P AOBRRONGMS sarf@?ﬂ%# between s
chosen Oéﬂ%@@n@é#l@"%% v@rglcha‘ are%{%ﬁ%ﬂﬂ@&t Oagangagﬁotlﬁ% ar{rbt‘?grﬁahrfg 6H’u&: g¥ Ut en

conpositio ran +

+ 18 part dirgetionr and\lforhilﬁ‘gtMI wamt qspercnlndl gacp i ol ned ehat fhe&kd cefts2areand
this tenperature is chosen for both Bl' and B2'. Tenperature of extrusion
appar at ussubstantially gswetoped Byeel walls ahB: sesame oil. 25 Solidification of
B' by storage for a short time at 100C.

7. A product according to claim 4 and claim 6 in which the B components (5)
between adjacent cells of A separated in the y-direction comprises B1.

8. A product according to claim 1 in which the B component is formed of a
single component and in which there are bridging cell walls (4,5) branching from a
‘boundary cell wall and extending at least part way in a generally x direction

towards the adjacent boundary cell wail and around each cell of A.

9. A product according to claim 1, characterised in that if the bridging cell

walls that is walls other than the boundary cell wall(s) are attenuated in the
vicinity of the boundary cell wall the local thickness the attenuated wall (6) is
generally not any thinner than 1/15 of the thickest portion (8) of said wall.

10. A product according to claim 8, characterised in that the said boundary cell

walls of B-component extend in waved or zig-zagging manner about a plane

extending in the zy orientation.

11. A product according to any of claims 3, 4 and 8 in which the bridging cell
walls (4} which branch off from the boundary cell walls (2), considered in a xz
plane, branch off substantially perpendicularly to the boundary cell wall at the

branching point.



Yield point of the solid B: 1,0 kg cm'2. The solid B is m croporous.
"Conprises/conprising” when used in this specification is taken to specif
the presence of stated features, integers, steps or conponents butﬂd@ﬁsﬂ] t
precl ude the presence or addition of one or nore other features, integers,
steps, 30 conponents or groups thereofd? 2 7 AUG 2003 45 THE CLAI M5

DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: 1 . A three-di nensional food
product, €pongatmadunt aécdrémgttocarsy gietediigociaint fhictz fudtivensiropiisenedge
consisting of at |east two conponents which have been coextryded, to becone
i nt er sperbewhdary rcedavallooh& exiending subsiartially crnteuseslysoeneralyimpiiedt A

are surroynded at, | east in the x b re conponents B which
form cel | '\'i\%‘ﬁ\oé‘ glong gy @WS&E‘HF%@P@E&R %fotﬁ%%ﬁg%é{ghar acterised in that
the or each B conmponent is a solid, which may be a viscoelastic solid, at

20'C the cells of conponents A are arranged in at |easy two, mut ¥
di stinct tdws Q3product acapiingdadyainm y Im £agh RAYNGHR (@chaggﬁi ¥ ow of

cell s bei t 1 by a generally continuous in
the z-di r%ﬁgﬁ%%ﬁggﬁ/ﬂ;&?pgﬁgﬁmgﬁ%% [Sclgwrr%onent (2), and either a) A
havi ng no conpressional yield point (being a fluid) at 200C or having

pl asti c, eudqpl astic_or wviscpe i [N Vi, B * i a
conpr essi onal 8i @Paugﬁﬁmor‘?w&@ éﬁ?%%%wv\ﬁ gﬁaﬁrﬁgﬁlg@ghf’( ﬂg%r&@%%}% Bﬁ%%
conpr essi S8R oyA G thed2Z Plaref hdk 8h avBrdge( diRBR)oroin the Zdibedtion iarthexpageled
material containing at [east 50% by vol unme gas. 2. A product according to

clai m 1 i @.540 thmeacpreterablyon the exiganmdd inM.a  generally Y direction ‘
substantially froma position at or adjacent to one xz face of the food
product to a position at or adjacent the other xz face. 3. A product

accor di ng150 clhapmdict acediditg th@nydquededing cdaim immhiglp the avesagR8rOSSt a

car . boungcliana Bfed aEpRIsohn A3% s pifith Btndfe ralfl Uil SomiE picteehy | O

directionq.d;M@fds the adjacent boundary cell wall (2), the bridging cell
walls (4) being forned at least in part of a B conponent B2 being
different to Bl1. 4. A product according to claim1l in which the boundary

cel | wall 162) iaspfqiuhccetdinl focary presedihfcaiemtin cohighnthet aveagendovd2 and
t he product has BI‘I dgi ng cell
separation is in the range 1-25mm, preferably 3-15mm.

17. A product according to claim 16 in which the boundary cell walls (2) have a
minimum thickness in the x direction in the range 5-50% of the average row

separation, preferalbly at least 10%.

18. A product according to any preceding claim in which the bridging cell walls
(4,15) (being cell walls between celils of A other than boundary cell walls) have a

minimum thickness of 0.1 mm, preferably a minimum thickness of 0.5 mm.

19. A product according to any preceding claim, characterised in that A in the

final form of the product at 20°C is fluid.

20. A product according to any of claims 1 to 18, characterised in that A in the
final form of the product at 20°C is a plastic pseudoplastic or viscoelastic material
cell having a compressional yield point, YP, lower than 1000 g cm? and

preferably lower than 500 g cm™.



wal I|'s (4) branching fromsaid boundary cell wall and extending at | east
part way in a generally x direction towards the adjacent boundargacell

wall (2), the bridging cell walls (4) being formed at |east in paftAU6fE2.
Z 7 AUG 2003 46 5. A product according to claim3 or claim4 in which the
conponents Bl and B2 have different yi48d points at 20C, preferably in
which the yield point of Bl, YPB1(20), is in the range 0.1 to 0.5 of the
yi el d poi pt1, of BardRsd (ERBdrdify torclpine@0¢ thavacwridieddn thatcA sonsists of avbierd each
of the cells of extend part way between the two xz faces, and,in whjch
two or noraf arepne haogeshost filgjegnny eQTWEQ%WI‘BEP%JHWH'SC?Mr;}@kﬁﬁc%&d and
are separated from one ano | .y- direction and in which there are
portions & %ec Bﬁaﬂ?é Véétll}ghaégd %Q@\S{égﬁq gggj acent cells of A which are
separated fromone another generally in the y direction and form ng cell
wal I's (5) around each A cell, so that.the A gells ar ubst antial |

envel oped 4%y ceFP«lDfQ\gLFCF@QG}P"%?Q?Q Ck'@r%m%&éib?%{fﬁﬁqffZ%gY%dai m 6
in which t e‘%ﬁf’?‘ ] : I ' RéLtrd the
y-directi odri%cng?nﬁ)girns%‘g@ . g&ki ﬁ%ﬁ?& '?gc%r%gﬁ%&t%’é ﬁgpgl?n&l§i6ﬁﬂé\/\hi ch the B
conponent grstheostied hafid@an i ngl e conponent and in which there are bridging
~cell walls (4,5) branching froma boundary cell wall and extendi ng at

| east part way in a generally x direction towards the adjacent boundary
cel | wall znd asqitpdustogdeoreing tof ady peecedling oldiral chacutetised frothatas ris 1
characterised in that if the bridging cell walls that is walls other than
t he bounda&®). cell wall(s) are attenuated in the vicinity of the boundary
cell wall the local thickness the attenuated wall (6) is generally not any
thinner than 1/ 15 of the thickest portion (8) of said wal|]. 10. A product
accor di ng 24 clAi prajuct haseardivgi t@damh RMeaeding e cladmd ibowhtehr \B.c OPHONGRY | s
of B-conponent exte i l: :%gﬁ-ﬂﬂl I p :
ext endi ng rpwq?wgdzvﬁﬁrghgﬁtt\/@r%gh& 9%"9A pr odl@gtfﬂm;rc}{:’%ére [ ﬁg“t%}éég’nbé%% ¥||e([g ns
3, 4 and Sdift, MP£h, dhat st @00y el prefiedably indhe wangd 5D04a@0,000 of croifi t he
boundary cell walls (2), considered in xz plane, branch off

subst ant i @nd/mese peefgraily &Plfpoﬁedhﬁﬁéohﬂdhﬂéﬂil -cell wall at the branching

poi nt .

25. A product according to any preceding claim, characterised in that B is

based on fat , oil or wax with additions for the taste, preferably it consists of

chocolate.

26. A product according to any of claims 1 to 24, characterised in that B is

based on protein.

27. A product according to any of claims 1 to 24, characterised in that B is a

microporous agglomerate of particles containing water in the pores, and that the
said particles consist of short fibres or grain-, shell- or ﬂ!m-piecés or flakes, which
particles are bonded together by polymeric micro-strands, e.g. consisting of

coagulated gluten or a natural or synthetic rubber as produced by coagulation of

a latex.

28. A product according to any of claims 1 to 24, characterised in that B is or
contains a gel based on a polymer belonging to the group of carbohydrates or

carbohydrate related compounds.



2 7 AUG 2083 47 12. A product according to any precedi ng clai mwhich
further conprises edge boundary cell walls of B extending substantially
continuously generally in the z- direction along or adjacent to eddnAlpzZ00}
face of the product. 13. A product according to claim1l in which each
boundary cell wall (2) i-s substantiall49planar, |ying generally in a yz
pl ane. 14. A product according to any preceding claimin which the cross

section obg celd $r8iud bgc%rla;ﬁ@}% Phame hashamcitiieddth GhaeBsicemprisdshe z
(0]

direction in the 'range . mm preférably 1n the range 1-5 nm 15. A
product apobmuemand thabypupdaryectlingaktd af B éxtending in tehgereralyngedigalios-are
sectional area of cells of Ain the X Lane is in the range 0.5-100m?2,

pr ef er abl ynolgcylgpyprieied W%P&?H@fﬁ&%%ﬂoﬂg to any preceding claimin

whi ch the average row separation is in the range 1-25mm preferably

3-15nm 17. A product accordi n(%nt o.claim16 in whjich the bo_ur,ldar%,cel;
wal I's (2) 3Rave Aapradust saaerding fonelaim i1n chamctersada: thah A is 3 kice aatiRNaY5004

of the aver r P ' I 1009

accor di ng 1 Sy ot BEGRI Pl & HOGH HoRlht gPRGeiS foadbic pfd A o)
(bei ng celchnwhd giseeiveaaiugeel | s of A other than boundary cell walls) have a
m ni mum t hi ckness of 0.1 mm preferably a m nimumthickness of 0.5 mm 19.
A product according to any preceding claim characterised in that Ain the
final formyof tphg RIRedetoMing A clafim f1l, Yheracirised mrpELALisarpRsalbpionalyany
of clains 1 to 18, characterised in that A Tn theé frnal formof the
product ain 20@ o sasoft =l icc wieadbjokesirigcagenty issddbrht rentginsehydiolyses| |

havi ng a conpressi anal., ,yi el d point., YPA |lower th 000 cm2 and
pr ef er abl PrPEIRT O HLR 'tééﬁtega’lcﬁp%.r&'?n%' VRlye ?@WQE@@? R}fagr oduct accordi ng
to claim 20, characterised in that A consists of a blend of on one hand

short i brygs, e L3 O S0P} o668 bbb B §68°A Yonlditk 85 @Rt O

t he ot her “%and
short protein fibres or pieces of protein film.

33. A product according to claim 1, characterised in that A is a cultured mitk

product.

34. A product according to claim 1, characterised in that A is marzipan.

35. A product according to claim 1, characterised in that A is a paste based on

meat.

36. A product according to claim 1, characterised in that the A component

contains gas.

37. A bread or cake product according to claim 36, characterised in that A is

based on expanded and baked starch and B is based on protein.

38. A product according to claim 36 characterised in that B comprises cheese.

39. A product according to claim 1, characterised by containing two different A-

components, A1 and A2.



22. A product according to claim 20, characterised in that A consist of a
bl end of on one hand short fibres, nut-, grain, or shell-pieces,
filmpieces or flakes, and on the other hand an oil. 23. A produkt AUG 2003
according to any preceding claim characterised inthat Bis a gel. 24. A
product according to any preceding clai% in which B, optionally reinforced
with short fibres, or grain-, shell- or filmpieces or flakes, has a yield
poi nt, YPB(20), of at least 200 g cm 2, preferably in the range 500 to

80, 000 g '2, e ; .nore.than 60, Q0 m?2..25. A

pr oduct ag or di%@%&@ﬁ?c‘%’?’@@e@%ﬁ%‘ﬁQgi'whkﬁﬁ'a&ﬁ& @ﬁagg'g’ai%ﬁatﬁ?ifho@ orPelpased
on fat , eflcontaingsushisdlar & g81Sad Mathhforisdil Hariéies SaRPhy istrabAiSdipt s of
chocol ate. 26. A product according to any of clainms 1 to 24, characterised
in that Bbpsedsusentains fatersilas matrixfopsaitlpartialesor ding to any of clains |
to 24, characterised in that Bis a mcroporous agglonerate of particles
containing water in the pores, and that the said particles consist of
short fibdds oA dgheser-dinsmsidnal osolid I(imchiding sviscodihstice solidhi fobd pesdict! es
are bonded t%%?t her ?ie%gl%}rgirj C rri,crz)-stra,nds, .e.g. consisting of

coagul at eI D2 Tnefimansigmfthe g-dimansis) angl pensisking obt least
coagul at i 28, 4 i i 24,
character ﬂg%ﬁ){ﬂﬁi&ﬁt@éa}/@ éodr[ﬁér&%éﬁtq faéﬁ%llsgg&éé%gh%gs&ﬁf%ﬁg\ég%g%ar#é);&gé?%(ggi ng
to the grtwpecbmesinterspdrsadesitivonecandibéryidr @highrtbesd are cegmemtslsf A2ard AUG

2003 49 29. A product according, to . claim1, characterised in that B,

conpri ses Sﬁgn'ﬁ&t%ﬁg%-ézﬁr@@@”%ﬂhm thaor eggh B commonant dn @ $@fid, which
general ly } i e Gk ¥ O i er, Lection.
30, A pr o PECEMisgPeisfo <ELFEHREC e oh Bk SompF I ort. ek

opti onal | ynay hefeoviscoélasatic sblid,gat 265C, Whe Isegmichtc bEA avg agangediird abiasy

fl owabl e, ,and _t ha . .contains dissolved spgar, 31.. A product. according to
claima. SHaEly GissRRlrheexianidd senaral Bishe dndiresfon. and in wiich the
rows of A and interspersed B are visible at at least one surface of the product

extending in a general xz plane.



in formof a soft gel or with a thickening agent, and that A contains
hydrol ysed proteins to give it taste and nutritional value conparable to
meat. 32. A product according to claim1, characterised in that AlJof)i0F
a pulp of short protein fibres or pleces of protein film 33. A product
according to claim1l1, characterised in3lhat Ais a cultured nilk product.
34. A product according to claim1, characterised in that A is marzipan.
35. A product accordlng to claim1, characterised in that Ais a paste
based on rmeat. 362. A prataedof messtantung by EPEXtRYSION ihanm azgtnesmaéue aseflhat
the A conpon read or cake p accor

clai m 36, ﬁt%@%ﬁr BB RRREn In ¥iornB 8 HaChe B el e e aretunt
and B is basgent)meréﬂ idh diSandiPi FEH%I&%%SBH%& ubBb e RnfBotnt A which

characterised i n that conpt I ses c eese uct a Ing to claim

1, character eﬁﬁﬂbatsyacgert@nam|ptgstto/\nneblb@ysrdammgﬂext¢@stbmento$meeﬂ irddde Albw 2 . 7
AUG 2003 50 40. A product according to claim39 in which Al is a waterbased

sol uti onsor qmougbra ahamehgr@an edrustahde wrnmer&sB nst farmedointe o iftbw
ticl d A2 t t I t

For sol 1’ paltrpbaag chiiieh thatlow ot ERtaTeg sridert RenBdoRot RS bang ! c

solid) food Rapdcise 8! 219%0Hich itk Mdws SRR ad® %&ﬁ@%éhgﬁnér&p%ﬂaﬁ on)

and consi sti ng o WO conponents havi ng di erent Vi Sua

appear ance Wwakit$ attevwﬂnc&anhedmtsmfdwobnd B' bmcmmlanh,t diviched ired geridraliy -
anot her in which there are segnments of segnents of B, characterised
in that the gireshem B%Mﬁtem%eraﬁgbtq f@rmvatli%aﬁt twayows of fipwsobAemd

o7 Seoer b 708 B sobaRRe R eREn 1A Behrhic o dR o BV A and B

mut ual |y di Sfar@%bgﬁmNEe@m evesl iz tiregtioR ramid iy witiich e eacHiszhe FdWa sédmhent ophi ch
the rows of A and interspersed B are visible at at |east one surface of

the product floxt eh8 g ivined yrsiam apd gewnRstreamytongachgigment of flow A’
whereby B’ segments are interposed between adjacent A' segments in the z

direction and each row has two generally continuous in the z-direction
15 boundary cell walls of B' component whereby each segment of A’ is a cell
surrounded on its z and x directed faces by B
-43. A method according to claim 42 in which there are formed at least
three rows of flows of A’ and B’ separated in the X-direction.
44, A method according to claim 42 or 43 in which A’ and B’ are food
20  components, in which adjacent segmented rows are joined to one another along
their yz faces, wherein after the joining of the segmental flows B’ is transformed
to a solid material, which may be a viscoelastic solid B, or, if B' is already a
viscoelastic solid, is transformed to a material B having a compressional yield
point which is at least twice that of B'.
25 45. A method according to claim 44 in which after the said jo:ining the
material A’ is expanded to at least twice the volume of A, or, is transformed to
a material A havmg a lower yield point than the yield point of A’ by a factor of
atleast2 orto a fluid.,

46. A method according to ctaim 44 or claim 45, characterised in that

30 the extrusion is carried out at an elevated temperature and the transformation

of B' takes place by cooling.



51 42. A method of manufacturing by coextrusion in an extrusion die a cell-
| i ke extruded product in which the conponents are extruded in a z-ﬂjrﬂfﬁm?n
fromthe extrusion die, and in which at |east one extrudabl e conpo eA

which exhibits a general plastic rheology during extrusion is forned into
a flow s through a channel and an extrd@abl e conmponent B' is formed into a
flow through a channel, the flow of B being x-wi se adjacent to the flow

of A, x BpiNgA ety 866G dIMY b clialin Wai eihclaing 45| ehsraeterdedandhat thexsdid f rom

t he channels through exits after which, the flows of A and B are

regul ar | ytrdnsfodmatipn of B éatesaplage vy cgiagelativs prige! formaliogi ng nenber (10) to
format |least two rows of flows of A° and 10 B' are separated in the x
direction, in each of which rows of flows of A and B are segnmented in
the z dirggti on awmthdd acbocting o etmim 43j dharasterisedgnethet dfe coaguiation Br i s
j oi ned upstream and., domstkr)ézm i‘g each segnent of flow A" whereby B
segment s Beformetep és establisheeRY #82HR8Nt A segments in the z direction
and each row has two generally continuous in the z-direction 15 boundary

cell walls of B' conponent whereby each segnent of A is a cel] surrounded
on its z 48d xAdimekhodd ataewtingytopclaing 474 ehameterised oinithat tR5iof| g a2 i n

which there are.forned at J.ea ree_ro f ' 'S rat ed
' the. x BeeRhisioR PateSS B a8 Mbimbl AT ahreRatie Mateol By ASfoRon=8ha

and B ar eoﬁm@bus?@inﬁcqm@mehﬁe, aid Witee thedhdof tHe sewiRBicTtheomsntimueus oi ned
to one anot her al ong heir yz faces, wherein after the joi m,ngrdg}f the

segment al fifmeiricBirei of thisageliis maestablished By heatinafellawad byuspetingrs/. Bdhg

vi scoel astic. solid oodf B ] stic solid, is
transf or WSBF‘P@%EWE%JY?'&'?‘%%‘?v?‘?@”‘%h%@@8§EP§’H§F‘9§?§1 d point which is at
| east twice that of B'. 25 45. A nethod according to claim44 in which
after the_gaid, joining the .materjal A5 i t ] t he
ol e of SR, ¢ Metadd AHBrifGs 48 47, LfaBE 0 Mafing BRRRUEIED,

poi nt thaﬁe“ﬁb@m‘éiti@hds BaHTHd @t By clivimizal Reicionof at least 2 or to a fluid.
46. A nmethod according to claim44 or claim45, characterised in that 30

the extrusion is carried out at an elevated tenperature and the
transf or mgyi on A GhetBodt BKESTAMPGE Birs08d,i BBaracterised_in that when the gel

formation can be made sufficiently slow, the gelling reagent or coagulant is

incorporated into B’ prior to the coextrusion process.

52. A method according to claim 51 in which the reagent or coagulant is

incorporated into solid particles suspended in B'.

53. A method according to claim 51 in which the gel formation or coagulation is
enzymatic, for instance involving a protease such as rennin to break down and

coagulate milk protein.

54. A method according to claim 47, characterised in that the gel formation or

coagulation is established by including a reactant in the A’, this reactant gradually

migrating into B' component when the components are brought together in the

coextrusion die.

55. A method according to claim 54, characterised in that the transformation

partly occurs by precipitation in the B of an inorganic salt, e.g. calcium

phosphate, formed by reaction between ions in A’ and ions in B'.



2 7 AUG 2003 52. 47. A nethod according to claim44 or claim 45,
characterised in that the said transformation of B takes place bn AUG 2009
coagul ation or gel formation. 48. A nethod according to claim47,
characterised in that the coagulation q gel formation is established by
heating. 49. A nethod according to clai™ 47, characterised in that prior to
the coextrusion process B is fornmed as an extrudabl e materi al

di srupti offof A peesrssnacewsding fonc@im $H0 whanederised infthat Bhe éh@lmdﬁalt he

heat i ng- SPAUREA EYP BBEA fallg PbTceF bhe EhsbTafte b ehuBbve Fyh MFeRL opi .
spont aneously or upon storage. 50. A nmethod according to claim47,

O o o0, ol RSSRRES B b o b5, SRk SRIBAF s,
that when, ﬂ&gxtgl‘?%lon@ @Pﬁd.mg iy e Rﬁnﬂ@ﬂﬁﬂﬁHgﬁét‘éhﬁﬂh' ﬂarﬁbl@"’!orﬁ'l*};%sgéhhéd'g

reagent or coagul ant or por at ed into prior to t he coextrusion

process. FRwaterrehtcfterth@edd ng the exirasion’ 4 least anpart fof the paejenarefirst
coagulant is incorporated into soljd artlcles sus end dinB. 53. A
met hod acfusediangd thendranstomned Ry gRPlNg th@ake the gaiara %Sﬁ""@oagul ation is
enzymatic, for instance involvi ng a protease such as rennin to break down
and coagulate mlk protein., 54. nmet hod according to claim47,

char act er b8ed Pnmethad eaeorgiang tpdi"ﬁ'ﬂ% ﬂé@rﬁa'%éégﬁﬂ@éﬁﬁiﬁ&i@l‘_@bﬂ Qided py
| ncl udi ngy Bop EA6L Y eldiudiBR pfbcedsiith AAFLGINIORRAUMLIL stieBdchtevens 0 B

conponent e conponent’s are roug t oget coextrusion die.
55. A net huste Stowalslencprisistehey or Sdwec lyigladqicinti sfed |mtl1|é1eimat ipeoduct, A’ is
transformation partly occurs b recipitation ip the B of .an inor i C
sal t, o goodlafrianto yheexusien shEcianilviRa-is i solishivia Ml PoriAg &t feast Ohng

lons in Bt | I

characteri Seﬁwa?teﬁyﬁar?()-ﬁ%sgﬁgﬁ@#{ag% g?@??ﬁﬁggeﬁr neggggé [%’éﬁ’é"r'"t". é?%s are
coagul at egattizutatatsiolids ase friclted e tredisadlved.

59. A method according to claim 44 or claim 45, characterised in that in order

to operate the extrusion process with A’ in suitable extrudable form but achieve a
more flowable consistency of A in the final product, A’ is applied to the extrusion
process in said state by including in A" a polymer in dissolved or suspended
particulate form, which is depolymerised at least in part after finalisation of the

extrusion process.

60. A method according to claim 59, characterised in_that the depolymerisation

process is enzymatic.

61. A method according to any of claims 42 to 60 which A’ is formed into at
least two flows separated from one another in the x direction and in which B' is
formed into at least two flows separated from one another in the x direction and in

which flows of B' are interposed between part of adjacent flows of A"

62. A method according to claim 42 in which component A’ is supplied from a
reservoir for A’, and component B’ is supplied from a reservoir for B'; the dividing

member (10) moves relative to the channel exit from a first position to a second



57. A nethod according to claim44 or claim45, characterised in that
during the extrusion B is mainly in the formof a firmmterial _in
particle formsuspended in water, and after the end of the ext r udiloh/Gatild
| east a part of the particles are first . fused and then transforned by
cooling to make the material cohesive. #8. A nethod according to claim44
or claim45, characterised in that in order to operate the extrusion

ANt it bl — ] bl
process widdbiin Al B GvBIid HBRLS: RAQEVEREAIRBINR. RhaffEicol, 2D ©

consi stency or |lower yield pol in i nal cool ed
prior to tthe flowtsrofshath A @i B'i mntdf yjheextrbsiobh ¢haohéldidry iatermjtiznt ponatucs, at
| east of the materjal in A as particul ate suspended solids and after the
ext r usi on qoR&roligd githar By revdings 2aramnisds &3, 0. r i slose\iegor yathim &ashhod

oper ate trisofef g G B o, eRTRRLY: BERY BebiBhaa et )
achi eve a pgtweenftheibl © thenssséaneyexdiusidn ¢hdrhe! bhddhe REISE from whigh
applied to the extrusion process in said state by including in A a

pol yner i dheieppoeentois supp@sdeadeparessueathe froevgment oh the raepeiryther i sed

at | east i ffer finalisati of the ,extrusion ocess.,. 60 t hod
accordi ng #ﬁﬁiioﬁltég,vaé%a%cﬁ%r P%g% "};W gﬁape{r}gec?fgﬁ%ﬁ{%fwgﬁttpgnrel@ly cess
i s enzymatrhéverBdnt {1 TEb&GcacHRN dividing Paibe®f afd e ThARNEPeRs BHEIEthat s
formed into at. |east two flows separated fromone another in the x

di r ect i on raal@righisyginan Brough theoe hile heatelativesmoverment isnstoppedimsaid from

petween parst 4 Kerhd kbSO AN blopdi Rialerie Guschuiidrel By, |
whi ch coms@tiinsA’ is supplied froma reservoir for A", and conponent B

I's supplied froma reservoir for B'; the dividing nenber (10) noves
relative to the channel exit froma first position to a second 27 AUG 2 003

54 positi @3.i n AhethddN8cebirdingi &0 cRRADE? iRaghibh a4RIhS fifnt (38, & ig4e SB)aignel
exit, and the flows of both A and B' out of the extrusion channels are
i nt er mi t t @Reratedniataiperies sonsisiing ell mptenthantgneginwardistep,prefarablyst least 54,

or by opers RuPHre b TofEistande BRE7 OB Slegé Bl it atBh & Rb & ¥

extrusi on jsharthsiepaibe ra is estesotedr from whi ch

64.' A method according to claim 62 or claim 63 and in which A’ is fed from the
“respective reservoir into a feeding slot which feeds into each of the channels for
A', and B’ is fed from the respective reservoir into a feeding slot (27, 28, 29)
which feeds into each of the channels for B' and in which a single ram (35) is
driven to the feeding slot to drive material through the slot and in which the ram is
driven into the feeding slot preferably in a series of more than one inward step;
preferably at least 5 inward steps, for instance up to 20 inward steps, and in
which, after a series of inward steps the ram is retracted and the feeding slot filled

with extrudable material from the respective reservoir.

65. A method according to any of claims 62 to 64 in which there is a segment

of flow of B’ joined both downstream and upstream to each segment of flow A’.

66. A method according to claim 65 in which at least two x-wise adjacent z-
wise extending rows of segments of A’ and segments of B' are joined to one

another along their generally zy faces.



t he conponent is supplied under pressure, the novenent of the ramor the
openi ng of the valve, as the case nay be, being co-ordinated with the
relative novenent (11) between the dividing nmenbers and the channlej A@G(im?
such that material is driven through the exits while the relative novenent
is stopped in said first and second p&§itions, but is not driven through
the exits during the change of positions. 63. A nethod according to claim
62 in whi ¢y eag FAAbE SRcorfing 3¢ ¢l 42 or BN AHich ithe oW dreSiofBirs i Ng
of nore than one inward step, preferably at least 5 inward steps, for

i nst ance uwpléctictOchambedarsd epwhicanie ishesfthahisdbrieedas prafemblytakdamefiod
steps the ramis retracted. 64. A nethod according to claim®62 or claim 63
and in whi&$PWeYPE(32d from t he respective reservoir into a feeding slot
which feeds into each of the channels for A, and B is fed fromthe
respective reservoir into a feeding slot (27, 28, 2&’) whi ch feeds into
each of tI68. chanmethod accadingnte daimwid on cleimi 6yinewhigh pBsy theschapnel @xitt o

t he feedi | ot dri terial I [ | [
ari ven i nth EnanpedisthFriE At cPareig R 47 et iflroBfd e "B b e o
st ep; gﬁ]?fuf’ﬁmm‘ﬁ'i'%‘ﬁ°mm'yﬁ” iaﬁ\g,g__rpqaﬁé_eps, for instance up to 20 inward

st eps, after a series of inward steps the ramis retracted
and the feeding slot filled wth extrudable naterial fromthe respective

reservoir.gebs. Aﬁnﬁ%ﬁ&?g @cgﬂmgdtbr@a'hﬁﬁg,%’éjéc@ri%ﬁﬁn fivat ttRe &did Moy fkher e
is a segnment o oW OF "ol neol ot ownstream and upstreamto €ach
segnent ofeffcted By sebfting anBt wbithasoderdthegorecess aondigens ns ahfiwd oithasast
two x-wi se adj acent z-, wi se extendi ng r.ows of segnents pof A d, se nts
of B ar o GOBTEESPBAGHED BOIBt RBICTAP SNSRI GURErBIFISaDY Phedectss S i
2003 67. ApsBINURLARERR AN G Pif HigdipfovigioRis ABt sufiviehttd hAGidTsHoRiny 6 thei ned
in a collection chamber and 1n which the sheet that is forned is

pr ef er abl yA-takponent toothe divisiny eyeonbera2furtteg adding: aHedd sanseptatig releaseai m

44 or claim65 in which, after th hannel .exit B is nodelled around A
segnent s S9€R S't'%’ gﬁﬁr%ﬁﬁamﬁg tlie ﬁ‘éé‘ﬂﬁ@%%m' substantially conpletely in an
Xz plane. 69. A nmethod according to claim®68, characterised in that the
sai d m)del%ol.ng Plu ?nethod according to claim 65 or 68 , characterised in that in order to

establish or facilitate the modelling of component B’ around the segments of
component A’ flows of component B' are merged with each flow of A’ before this
reaches the channel exit, this merging being on both sides (in the x direction) of

A’ to form a composite flow of B'A'B’ configuration.

71. A method according to claim 70 in which there are several x-wise
separated composite flows B'A’'B’ and the exits through which such composite
B'A'B’ streams are extruded alternate generally along the x-direction with exits
through which plain B component is extruded, whereby immediately after the
dividing the segmental streams will consist a transverse row of B'A'B’ segments

alternating with B' segments.

72. A method according to claim 69, in which there are two B’ components B1'
and B2' to become modelled together around each segment of A', and in which
B1' is merged with A’ to form composite flows B1-A’-B1' as defined in claim 73,

characterised in that B1' in a similar manner is merged with B2' to form composite

flow B1'-B2'-B1", and the orifices for the composite B1'-A’-B1' flows alternate in a



effected by selecting a B which under the process conditions is a fluid or
has a conpressional yield point which is significantly |ower, preferably
by a factor of at least 2, than that of A, and if this provision7i g;nm3
sufficient to avoid sticking of the A-conponent to the dividing nmenbers,
further adding a food acceptable rel eas agent such as e.g. creamto the
A- conmponent. 70. A method according to claim65 or 68 , characterised in
that in ogdaerdly x-gitefidr slithothd agitd forathe tdmpositelB 1-H2'-61" Gowp onlearte bl
around the segments of conponent A" flows of conponent B are nmerged with
each f| owirpmegiatplyf after thei @vidingaheesegmentah siiaamsewilk congistofignaYeisei ng
on both si 0 4 i | QT L A it frOd osite flow of

B A B coﬁ%ﬁ?u‘lg'ftT%n%eéTgngﬁg%@%ngc%tgﬁﬂ Flég)z ’tng geglrr?n in which there are
several x-w se separated conposite flows B A'B and the exits through

whi ch such_conposite B A B. streans e.extruded, al ternate neral |l y. al on

the x-di 143t | ol P AFEarding, Gy dheiaceises Bt Br e N gdsd,
wher eby | gERAPLLA! i s%]‘ch?arwég%atqhwéiisrwsd RANERAUBAR cohfiqAEBoWhenaABsi st

a transverse row of B A'B Segnents alternating with B Segnents. 72. A

met hod acconghiosde tstre@maiswié®edi in xprsearhion HbrosghrA, mmpﬂbnalbnp@neﬁg@raﬁsﬁl'

T30 s mbilied TR SeRENChy B ClREAINCe o | I b 1oeamens. B DheR pbdhen
Co f or m e SAREATER] At sitbelte. LT 7 e or 1T cos Tor the composi te
Bl'-A'-Bl' flows alternate in a 2 7 AUG 2003 Sb general Iy x-direction with

the divi dffo « Ao BB RPEb S any Y, cfE TPy WARH AP akidhbe"

Bl' - A' - Bl'merabertily ratipeycatds rajativd fo tha'or B2ch Baid erignents. 73. A net hod
according to claim70, characterised in that the said nerging is carried
out in such a way that there is also formed a B A B configuration when the

conposi t e 78t r edrmiethad avestding ky clafmtidoin whichubb dWiding mepibepsahdye in a
configuration wth a |onger, sequence of alternating B and A segnents, B
bei ng at PlROE, 9EGNFhFIeHBNEVBFIHCBTSUTACE. sequence. 74. A nethod according to
any of clainms 42 to 73 in which each dividing :

76. A method according to claim 75 in which x is substantially vertical and y is
substantially horizontal and in which the reciprocation is in a substantially vertical

plane (xy plane) or is about a horizontal axis.

77. A method according to any of claims 42 to 76, characterised in_that the

dividing members {10) are installed in fixed dieparts, while the assembly of

channels and orifices moves.

78. A method according to any of claims 42 to 76, characterised in that the

orifices are installed in a fixed diepart, while the dividing members (10) are

installed in a reciprocating or rotating diepart.

79. A method according to any of claims 42 to 78, characterised in that each

orifice is arranged in close proximity to or directly contacting the or each dividing
members {10), whereby the dividing takes place by the shear between the exit
walls (9) and the dividing member (10).



menber (10) reciprocates relative to the or each said exit. 75. A nethod
according to claim74 in which the dividing nenbers nove in a plg?f, or_on
a circular cylindrical surface. 76. A nethod according to claim7 AUGEE03
X Is substantially vertical and y is substantlally hori zontal and in which
the reciprocation is in a substantially¥#ertical plane (xy plane) or is
about a horizontal axis. 77. A method according to any of clains 42 to 76,
charact erigged iAmidtiadd eeordihy taltiagm grietasaddiPedainethan e dividing offaactd

di eparts, mhlle t he assenbly of channels and orifices noves. 78. A nethod
accor di ng flow tarseasnenisds perfarmed by@ cuhag aei@ti sed in that the  orifices
are installed in a fixed diepart, while the dividing nenbers (10) are
installed in a reciprocating or rotating diepart. 79. A nmethod according to
any of cl &8s 42 rhethod, actmdiartg doi slaini 80,t hbaraeterisedoin fthek the wttiaggtsd in
cl ose proxi o) dLre ontacting.the or each dividin

(10) ¢ bnopebprieg bt briane N S e0us) thear Ses ANNaLBRTERE SERFal |
(9) and t 7 t C gto
Ci A m 79, 2SS el FedlBRing, XAkl idl o B0 dRing dne ipEE B cRRLENeD
per f or med khife pointing genexelly mna dBéctioh panahelctoabedrréctm bbsaddaahaaso
characterised in that the cutting is perforned by form ng the upstream end
of the or each dividing member generally as a knife at |east on one
x-directeg@gsi de plethbg a«ét:mdmlr@g: BRIMACS0 of Ba, engracedriddiein fhat tise eatt isg
generally in a direction parallel to the direction of said shear. 8

net hod aceerigrmgdiy tqra:umﬁ g of eaqh of e aaf g5 walisi(f) gﬁaﬁrét"biéscﬁt"ﬂ'fﬁgati s

per f or med r c r S a
i o o At e il 588 e adeL S B K EbitiNG Rehelan 5 Phodtich
general ly pla?ala;mbﬂﬁe:ﬁandrmrepﬁmabf eéldtshebhe said direction of said shear 83.
A nmethod according to claim8l1 or 82, in which to enhance the effect of
cutting, the or each orifice and/or the or each di vi di ng nmenber (10)
performs gael atA ydthiod atcoriity telchdiimv8l Yor BRlih Whibh abi eiitfanicel taki sffedtoofeach

other generally in the y-direction these vibrations being in addition to
the sl owercutting, Bhggesr each orifice and/or the or each dividing member (10} performs

relatively fast and relatively small vibrations relative to each other generally in the
y-direction these vibrations being in additon to the slower and bigger
reciprocations along the direction (11) defined by the line of orifices, whereby the

knives perform a sawing action.

84. A method according to claim 62 in which the pressure in each reservoir is
controlled in coordination with the movement of the rams (35, 53, 54, 55) whereby
extrudable material is driven from the reservoir as the ram is retracted but is not

driven from reservoir as the ram is driving material through the channel.

85. A method according to claim 84 in which there is a non-return valve (43)
between each reservoir and the respective channel preventing return of material

in the channel-reservoir direction.

86. A method according to claim 85 in which the non-return valve is at the inlet

into each channel.

87. A method according to claim 42 or 62, characterised in that the division

between the channels for A’ and the division between the dividing members (10)



reci procations along the direction (11) defined by the line of orifices,
whereby the knives performa sawi ng action. 84. A nethod according to
claim62 in which the pressure in each reservoir is controlled ig?AUGZW3
coordination with the novenent of the rams (35, 53, 54, 55) whereby
extrudable material is driven fromthe3Ceservoir as the ramis retracted
but is not driven fromreservoir as the ramis driving material through
the channgte a8fustéd et bach atarr shdgttioast edmpédentnAWs extridied én iss rtaythm
non-return valve (43) between each reservoir and the respective channel
pr event i ngyneronizedotvithether felativel reciprecatiem o8| rotaivar (1di) roativeest thenorifgss A

met hod accordi.ng.to claim85 in which th - r I | eulnl et
into eachaEﬂa‘fiu'H&'ng gHeMRERH I, %U@?dﬁoném?@%&rﬁ%#\%gtw\gaé %gﬂéaer é@tt F sed
in that tRgrfloedt WhilehBichesmhbhsifizBanselhe édthpdhernd aligRed iwithsa @hahfémeen
the dividing nmenbers (10) 2 7 AUG 2003 68 are adjusted to each other and at
| east confurmed batween eyrinafatividingemempelsn syncroni zed with the rel ative
reci procation or rotation (11) between the orifices and dividing nenbers
in a manner to produce maxi mumdriving force on the conponent while each
of the orgBi cex\ hegthbHeacvongingaotclaitn &7 gnedichi thie assembblyedf clianmadsl dmelt ween
a pair of dividing nmenbers. 88. A nethod according to claim?77 in i ch the
assenbl y ofifigésim Bresseddeoainst thedixedsassesaaly whiehiCraprisge the fegdingsetts v

whi ch co ' ' I j il e
channel m%@tédﬁg’:ﬁﬁ@qjﬁﬂgg iog}tﬁ%ﬁﬁg%?%g{gm %’al}l"sdgﬂrlée eéé@ l%’;{id Pﬁebasgpr%% part
whi | e t herglewesenit édst)in phartt Wiilertheablorearse b1 yoft thieenovaithle@ssefthly fakest hod
according to claim62 in which the dividing nmenbers are pressed agai nst
the extruddCearts (44) in which the exits are fornmed while material is
driven through the exits, and are not pressed together during said
relative novenent. 90. A nethod accordi ng to claim42 or 62, characterised
in that i 8% he Alimpthasy acppisiing JoaclaipepZoin whichs the, dixidling BPERMEGE el | y
xz face of rodt | L C I flLcesqkr ' il OWS
St end be%%%se‘?dﬁ E\%%B%y @i\ér 8@%%9&“@ Q') GACHhRN RS &xith " A2 Winedl Buhife
material is driven through the exits, and are not pressed together during said

relative movement.

90. A method according to claim 42 or 62, characterised 'in that in the dividing

process a layer of B' is formed on each generally xz face of the product by
making the or each orifices from which B’ flows extend beyond in the y direction
the interna! orifices from which A’ flows whereby B’ extruded through the orifice

will be sheared out to form said layers.

91. A method according to any of claims 43 to 90, characterised in that in the

dividing process there is also interposed one or more layers of B' between
adjacent segments of A’ separated from one another in the y-direction by making
each internal orifice for A’ interrupted at one or more locations along the y axis
without making the orifices for B interrupted, whereby the shear will establish the
interposing and formation of the layer or layers of B' extending in a generally xz

plane.

92. A method according to claim 91 in which the or each orifice for A’ are

provided with ribs (14) extending across the exit in a generally x direction to



the internal orifices fromwhich A" flows whereby B extruded through the

orifice wll be sheared out to formsaid |layers. 91. A nethod according to
any of clainms 43 to 90, characterised in that in the dividing prcﬂ&eﬂlﬁ
there is also interposed one or nore | ayers of B between adjacent

segnents of A separated fromone anoth&r in the y-direction by making
each internal orifice for A" interrupted at one or nore |ocatiagns along the

y axi s wicréatetthessaidgntemaipbons.i ard in svhich B g sheaisdeaverier sijacan &f fhear
will establish th | nt er posj and_for ilon of the |ayer or.layer f B
ext endi ng siegr'r};rgl%ﬁgr[gpyg$i(£‘k0'fj %%%{eaa@i(m ﬁﬁ?’i‘ué’é Vﬁ‘é@bﬁd%&%’e{%t%ﬁéi%% in
whi ch the |, fh ' hgled with ribs (14) extending
acr oss thggg((%géﬁ%ﬁgygg?garriﬁ)?imxe %{sﬁggﬁ%ﬁbé{jo 2 7 AUG 2003 5.9 create the
said interruptions, and in which B is sheared over the surface of A

segnent s prayvi.si f : Y ol ' | be
nthe. s 2N’ odharufPy esOR 1 LR Lher AR n'af B2y RrngBAY @
accor di ng gepatledishn/Part (e #qirecésdlas flowbadwidsithe dividiag protessa  gel at

| east in part while it proceeds as flows towards the dividing process. 94.
A met hod according to claim62, characterised in that a |ubricant capable

of form ngsa hay MQRSI RREbrdMg td18lah Bl CharScteidRE Irethad lolibdchhecapalsiach
said ram (35, 53, 54, 55) in ampunts sufficient to follow, the extrudable

conponent chdermingra hagniess parmidbeinteduat fis iniested |aseund Bie eaearly sekbrafl | s

Feduce t heSBackorbere oo s MEisRE RERIGR e BaftupE T Rripctod A" oY
A et hod aecidrarg dévisd,aindrels) ambarsfitating ek wallkhelt efch fuhanas! dppaghnt
viscosity 'ower than A and the nerging of A and B flows takes place in

an i nt er wehichithe compenentig extrudad tasignifiaanty redicsuyr Rankeresaure casdtednd a

peri pher al hanpel s o -\ I de of the central channel through
each of Myctﬁelﬁxtmﬂo rﬁ@“@én razlﬁe(?ihannel havi ng val ve neans (13) to

avoid flow of A in to said peripheral chanbers for B and B is injected

to At | | ] i | ; |
ot rusi on B AP SEPRd Rel RS ollin B STl PR, FESad PRl
sai d val veiggeeity lower than A’ and the merging of A’ and B’ flows takes place in an

internal die comprising a central channel through which A’ flows and a peripheral

channels on each x-wise side of the central channel through each of which B’
flows the central channel having valve means (13} to avoid flow of A’ in to said
peripheral chambers for B’ and B’ is injected onto A’ through said valve means in

pulses shorter than each pulse for extrusion of A.

96. A method according to claim 95 characterised in_that said valve means

(13) comprise springy blades extending along each side of the central channel.

97. A method of manufacturing by coextrusion of a food product in sheet,
ribbon or filament form, which product consisting of at least two components A
and B, segments of B being joined surface to surface with segments of A, in
which flows of A’ and B’ each of which has a generally plastic rheology are
coextruded from orifices for A’ and B’, respectively, of an extrusion die and, the
flows of A’ and B’ are joined and divided into segments, and, after extrusion, B’ is
transformed to a solid material (including a viscoelastic solid) B, or, if B' is already

viscoelastic, is transformed to a material B having a compressional yield point



(13) conprise springy bl ades extending al ong each side of the central
channel . 97. A nethod of manufacturing by coextrusion of a food product in
sheet, ribbon or filament form which product consisting of at |&asM/Gtaf3
conponents A and B, segnents of B bei ng joined surface to surface with

segnents of A in which flows of A afl B each of which has a generally
pl astic rheology are coextruded fromorifices for A and B, respectively,

of an ext Wi’ S Ra8Pvick MRat &fl BV Qhich BaRdrdRisi@ieed By Redgantiofior giad
into segnents, and, after extrusion, B is transformed to a solid materi al

(i ncl udi nfpranaticsciaitiabed by aseiagd)ard or gellingfre@yentsnednpesated ivifScoel astic, is
transforned to a nmaterial B having a conpressional yield point 2 7 AUG 2DD
60 which is at least twice that of B, in which B is transformed by

coagul ati gg. or Agflethod acdmHingtoi dliti 8 @tiwhichahe @aaglipint opGeling Ireagerntasgent
i ncorporated in A'. 98. A nethod according to claim97 in which the

coagul ant asrengyme, jetesal)y @ prioteasen farripstagce mrutiRr abl y a protease, for

i nstance rennin. 99. A nethod according to claim98 in which B' conprises a
protein, for instance mlk protein. 100. Apparatus suitable for carrying
out a pro€B8ss @ moettiodgaceordingi to £%5im 88npr imhichy Bincamprises en padtéirhafarng
channels for flow. of two different extrudable materials and orifices for
exit in a"b"‘é‘?‘u’é?eam"g PO%M-ection of material fromthe channels which are
separated fromone another in the x direction, further conprising dividing

menbers (10) capable of producing at least two rows of flows of extrudate
by novi ng 188r ofPParatus: syilable fop GAriRg: Qe f PIORESP nAEEdRer 1 1GaIn 44,
di rection : | S hek, ; ' ' '
condi t 1 ongofisf LR Siid T ARy AT ERaRAS (oL RLATS Bk Wi BhOBEladtie ¢
mat eri al eatarial ahd verificeshfor dexitirera gleneddly. z Ajipatianusf snateddl &ofrorthe
carrying out a process accordin claim62,  conprjising.,an extrusjon die
havi ng ohaRRBRSS: RRGTarTaRPratEd dudh 948 Ao dhthenks BrPaiad nikg e ow
means f or il SRRITRREHBLrst (D PESSLHIASS BRAMHE arRdsOo s bifows
orifices \C/\:/ﬁl é)h Sg%ealsglf)ryat ed@‘%rrscgm )c))ne anot hgr In t 2 ?eﬁera?l Ty Sx direction,
and havi ngf dixtrudiatey byembeing 4dr0ps the arifieee toafivilleethef flowsiing genesalivt Ke
orifices %ﬁ'egfigrlu.daenct cr:]oemfp}igl\rluva f&rfthgrxr%[agrqg of stugjeerc%grtﬁg %rlloéunct?o conditions to
transform components of the product form a relatively soft material to a relatively

hard material.

101. Apparatus suitable for carrying out a process according to claim 62,
comprising an extrusion die having channels through which at least two different
materials may flow, means for driving the material through the channels and out
of the orifices which are separated from one another in the generally x direction,
and having dividing members (10) which are capable of moving across the
orifices to divide the flows of extrudate therethrough in a

generally x direction, in which the movement of the dividing members and
the driving of the material through the channels are controlled so that material is

driven through the orifices while relative movement between the dividing
members and the orifices is stopped.

102. Apparatus according to claim 100 or 101, further having features as

described herein.



generally x direction, in which the novenent of the dividing nmenbers and
the driving of the material through the channels are controlled so that
material is driven through the orifices while relative novenent Pgtﬁg(j@}@
the dividing mnmenbers and the orifices is stopped. 102. Apparatus c@ ng
to claim100 or 101, further having fedtlires as described herein. 2 7 AUG
2003 61 103. Apparatus as described herein and substantially as illustrated

in the dra@8ngspparatus as described herein and substantially as illustrated in the

drawings.



