1 Method and apparatus for joining sheet- or ribbon forned flows in a
coextrusion process. The invention concerns a coextrusion nethod of th%‘ S.
type defined in the introduction to Claim1 and the apparatus to car}Q bbﬁw4
such nethod. It is applicable to the extrusion of generally all materials
whi ch can be extruded, such as e.g. thernoplastic polyners, inorganic
pastes, for instance for formng cerakic materials, and several kinds 10
of foodstuff. The invention has three different aspects in ,connection with
three differerevhp@candedpraratyspder joimad ghgetzspREt ribbemcdar@ate
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can be a methegver. KerithCTePPEh F&ﬂ%ﬁ%ﬂ?%f?%o?ﬁggﬁgﬁgﬁg ﬁ?ﬁ%?rla A
particlegs which during the extrusion has a high apparent viscosity,
with a thin layer or thin layers of a material B having a
much lower apparent viscosity. In such cases the cover will
normally become very uneven or may even be missing over a
part of the surface, when conventional technology is used,
20 because the energy required to make B flow evenly
distributed in a thin stream is higher than that required
to make B flow in narrow thicker streams.

Another aspect of the invention ("the second aspect")
concerns coextrusion of sheets or pipes in which segments

25 of one component alternate with segments of another
component, the alternation taking place along the direction
of extrusion. As an imporxrtant example this can be a pipe
in which stiff segments alternate with flexible segments
(the relative stiffness being referred to being in the

30 product).

Still another aspect of the invention ({("the third
aspect") concerns coextrusion of a flow of solid generally
dry particles with a flow of truly fluid material in such
a way that the fluid material becomes absorbed in the flow

35 of solid particles'(that is becomes blended with the solid

particles).



with nolten
bl end. Furthernore this aspect of the 5 invention can be used to produc
speci al ceramc products, especially porous products, through a prd dcels
which solid inorganic particles e.g. conprising short reinforcenent

fibres becone blended with a prepolymer, which later is cured, or with an
aqueous solution or 10 dispersion of an hnorganic material which after
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Cloeren's patents is referred to as "the curtaining
effect", i.e. a profiling of coextruded film which appears
as a transverse line pattern formed where two sheet-formed
flows join each other if these flows have different
rheologies, and especially if- they are also coextruded in
about equal amounts. These four patents make use of one or
more flaps, which can be pivoted and which end where the
flows join each other. The first mentioned three patents
have means for adjustment of the flaps, so that the ratio
batween the velocities of the flows where they meet, can be
adapted to the rheological properties and the throughputs
of the components. The last mentioned patent makes use of
one or more free floating, pivoting flaps, which
automatical adjuét to different rheologies and throughputs
of the components, namely so that the pressure becomes the
same on the two sides of a flap. The "curtaining effect"
which these four patents counteract is a problem different
from the problem which the first aspect of the present
invention addresses (see above), and which results in a
longitudinal instead of transverse striation. The inventor
of the present invention has found by experimentation that
the precautions disclosed in the mentioned four patents do

not solve the said problem.

e _pr ecaut I ons



US- A-4, 469, 475 (Krysi ak) discloses an extruder suitable for making food

products conprising a core and an encrusting shell. The extruder conBrises
a closure to prevent the encrusting material flowing into the passlagy %W%
t hrough which the filling is extruded. The closure is close to the exit

fromthe extruder. In WD A-0050959, there is a description of an extruder
and a nethod falling within the scope of 3&e clains of the present
application. The subject natter is entitled to 10 priority fromthe filing
date of the PCT afflifcétidd?. 4tom Wivshiakle pdéselosaml i eat i orxtimidsr
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material A with a sheet- or ribbon formed flow of
extrudable material B in a zone of joining in a coextrusion
die (which term includes an adaptor upstream of the final
20 product forming die} in which B is extruded on A through a
port (3) and the two materials proceed together through a
passageway (7) towards an exit (8) of the die, wherein the
separation wall between said flows, immediately before it
ends in port (3) is formed as a flap closure (4} adapted to
25 act as no-return valve for the flow of B onto A,

characterised in that the extrusion of B through (3) takes

place in pulses.
In the first aspect of the invention the pulsations
take place shock-like to distribute B evenly on A over the

30 length of port (3), and the irregularities along the
direction of flow produced by the pulsations are evened
out, at least in part, during the common flow of components
A and B through the end of the coextrusion die - as further
dealt with below.

35 In the second aspect of the invention, the process is
adapted to make the flap closure {(or closures, if there is
coextruded B-material onto both sides of A} act as shutters
which stop, at least substantially, the flow of A during



each pul se of B-extrusion. This adaption is also dealt with in further
detail below. In the third aspect of the invention Ais propelled yﬂﬁ?ﬁmﬁ
of a ram (22) directly wupstreamof the |ocation where the flows ar

joined. 5 In the present specification, a flap or a flap closure refers to
a conponent which is pivoted or tethered along one side and which can nove
about the pivot, for. instance under inrfluence of actuating nmeans or
pressure fromfluid exerted on the flap. In each of the three aspects of
the 10 i nvefRflarPyhee QP @esiHel . &@%M@messaalsaldqaltaut}and is
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fig. 4a |nmrdderién tﬁﬁblﬁ\éﬁa t:nasnmst15%%r@swla&£aﬁmlwm%@mS A
and B, they shauld pre ably both be planar flows_at |east in
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3 OCT 2004 trhey are joined and th?e1 malel(c: separate t or%%or?ents
thicker or harder section at the downstream end serves to

stabilize the opening and closing of the flap and may be
almost mandatory if a rubber material is chosen to act as
flexible blade (hinge). The pulsation in the flow B is

20 normally best effected upstream of the flap closure by one
or more rams or by opening and closing valves (claim 3).
Alternatively, this pulsation can be effected by opening
and/or «closing the flap «c¢losure through mechanical
transmission means (claim 4). The former option is

25 illustrated in figs 1. and 3¢, and the latter option in
fig. 4a.

In order to achieve the most regular merging of the
components A and B, they should preferably both be planar
flows at least in the immediate vicinity of the part where

30 they merge and here be generally parallel to the flap,
(claim 5). |

The invention can immediately be applied to
coextrusion of a flat sheet or ribbon from a flat
coextrusion die (claim 6) while the application in a

35 circular die may require special precautions taken. In such
circular dies the components usually (but not in all cases)
flow in a generally axial direction at the location where



before the joining ends in a generally circular cylindrical shape. In
connection with the present invention this would nean that the spr'p%ﬁ

bl ade woul d have to forma ring of 5 generally cylindrical shape, ahd L34
shape woul d generally resist bending so nmuch that the B conponent woul d
beconme unevenly applied on the A conponent. This problem can be sol ved by
maki ng the flap closure ring fornmed with 4ts surfaces generally
perpendicular to 10 said axis (claim7). 1n this connection the two
conmponents ar e at_ e ' he, 1 i | Ci_nit e
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through spiral flows.is i|al rreg (claim?24) and the extrusion die for that
met hod ¢ 3F3A % #eLSi ACLAIRM 89, As nentioned above, the extrusion of B
takes place in puiseshidicdnsdoutdnnanaatly bempbhecited aipstyrafe piblhe
flap closure (4),and, be_establ.i shed. by one or .nore o} by . openi.ng_ and
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flows, the latter may be directed into generally axial

direction and exit generally axially from a final product
forming circular exit orifice (claim B8). However, the
present invention can also be used in connection with so-

20 called "peripherical"” dies, i.e. dies in which the material
is extruded radially out of a circular exit slot, a slot in
a cylindrical wall of the die. Such "peripherical" dies are
known from extrusion of food products. In this application
the two flows may after merging, proceed generally radially

25 the whole way through to the final product forming exit
orifice.

As a preferred embodiment of the said circular
extrusion a method of extrusion through spiral flows is
claimed (claim 24) and the extrusion die for that method is

30 claimed in claim 39.

As mentioned above, the extrusion of B takes place in
pulses which should normally be effected upstream of the
flap.closure {4) and be established by one or more rams or
by opening and closing of wvalves. These devices should

35 preferably be close to the location where the components
are  joined. They should normally  cooperate with

{(conventional) preceding pumping or extruding means. If a



The term"no return valve"” is here neant to conprise, riot only a valve
whi ch closes, by virtue of the back 5 pressure, but also a valve which is
acted on by control means to close it at the right time of the procésdICi 2004
cycle. In nost cases the invention can with advantage be used to apply,
not only one B-flow but also two B-flows (Bl and B2) unto the A-flow, Bl
on one side and B2 on the other 10 side &f A. Bl and B2 may be identical or
different in conposition (claim10). As nentioned in the introdgction t he
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material A which fdurifg e ?i’«éﬁxuﬁhﬁﬁihgs taehivgtbrappaientc Ibiwi sposity,
with thin layers of a material B having a much  |ower a rent viscosity.
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i nvention werg egspill@i ngd Jdn vde wHIdH odueide@®N. b¥hevsptuki @t | sheorback
precisely stated in"20 claim 11, and_further peci%ci:gd I n_cl,aim
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not all casges 0P, geieronly dhe Bafkowevet aishigherBthanwshdBloand he
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way it can becone_ eco ' ! sible to use even very expensive
copol yners fC&“R%el%gd‘?még%%‘%nagi' surface properties on cheagge}:gugg
ch

pol ymers - refer emeenémtioned donitbet ilot nosuq el o 9 ahtr4. 2
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2004 6 The term "generally even" neans that B shoul d cover . %he surface of
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lower apparent viscosity.

The problems in this connection, and the solution by
use of the present invention were explained in the
introduction. The solution is more precisely stated in

20 claim 11, and further specified in claim 12. The need for
a substantial pressure difference in each pulse between the
p-flow or flows and the A-flow - in other words the need
for shock-like pulsations depends on the difference in
apparent viscosities. The velocity of each B-flow when it

25 meets the A-flow should preferably in most but not all
cases be on generally the same level or higher than that of
the A-flow multiplied by the ratio between the apparent
viscosity of A and that of B {under the actual conditions) .
vShock-like" refers to a pulsation of short duration but

30 high amplitude, i.e. velocity.

In this way it can become economically feasible to use
even very expensive copolymers for the modification of
surface properties on cheap, tough polymers - reference in
this connection teo claims 13 and 14.

35 In such cases, there should preferably be at least 5

pulses per second.



5 preferably by no nore than +/- 25% of the average value of B:A.
Furthernmore, the Bl and B2 conponents applied as stated in claim 131 3cET 2004
have an inportant lubricating effect and thereby reduce the back pressure,
e.g. in the 10 conbinations clainmed in claim13 and 14. The second aspect
of the invention, which already has been dealt with in the introduction is
defined in clains 15, 16 and 17. in this aspect the passageway fromthe
zone of joining to the exit fromthe coextrusion die should 15 preferably

be short in order The meml'@@ﬁallﬁcéve&@gm% ShatChULBoUI the,dhird
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segmental structure.

In the third aspect of the invention, the process in
which a flow of solid generally dry particles is coextruded
with a flow of truly fluid material, the flow of solid

20 particles which is the A-component is propelled by a ram
(22) in a conduit (18) which directly leads to the port cr
ports (3) through which the truly fluid material, which is
the B material, is coextruded (claim 18 and figures 5a and
b). When B has joint A, the composite flow of A and B is

25 preferably subjected to blending and/or compacting by means
of one or more stamps or flaps {24 and 25) which
reciprocate in directions transverse of the main direction
of the composite flow {(claim 19).

In each of the three aspects of the invention the

30 coextrusion process may further continue so that several
B/A or B1/A/B2 flows become joined to a "flat sandwich", a
term which indicates that the smallest dimension in the
final product is parallel to the smallest dimension of the
individual layers, or alternatively the flows may become

35 joined to a "high sandwich", that is the smallest dimension
in the final product is generally perpendicular to the

smallest dimension of the individual layers. In patent
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A Gdt AL ACEALULBL NG W Rinet TREpAI GRS
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cohbEnBs ar e i a0 ammt)i cabrf | ameshealarifigeture  through
coextrusion either of a ceramic product (claim 22) or
medical pills {(claim 23). In the last mentioned two cases
component A may either be extruded as a flow of solid
generally dry particles propelled by a ram as explained
above, or may be extruded as a paste comprising particulate
solids.

With respect to coextrusion of food components, it can
often with conventional means be very difficult or
impossible to "tailor make" their rheologies to the extend
which is needed for obtaining a sufficient evenness of
layer thickness, and in such cases the present invention is
of special importance. Thus, B may be molten chocolate,
sugar or caramel, while A is a material of a higher
apparent viscosity {(claim 21). Reference in this connection
to the example, in which thin layers of molten, relatively
fluid chocolate are extruded onto marzipan of plastic
consistency.

As an example of the use of the present invention in
a coextrusion process forming ceramic products, can be
mentioned the manufacture of porous membranes.

The invention shall now be described in further detail

with reference to the drawings, of which:

see W00/ 60959. As it appears fromthe foregoing the present

&KGse of

e nmachi ne i rect1ion and_perpéndi cul ar



sketches of circular dies for the coextruding of tubes according to the
invention. In 2a the flows nove generally fromthe outside towards tB&CT 2004
inside, and in fig. 2b 10 generally the opposite way. Figs. 3a and b show
suitabl e constructions of the distribution sections of figs 2a and b,
respectively. They are views through the distribution channels for
conponent A- 15 Fig. 3c which is a nodifigation of fig. 1 shows the section
for merging (including rams and exit) in the die according to the sketch
fig. 2a. The drawig. smm&lmw§eoih@ncﬂ-fﬁﬁtgi‘eii@tﬁdl o9 Adrthe ciggul ar
die, but the distributiqon part of the.die is on1tted The dr.awi n also 20
represents tHe sectT bR %rlem%lng RLIH AR BCE°XIStNi Ty EBe dinye

t hen the axmhe( eraushqbeemmmﬂfachlagtngonolﬂaadaﬂe_etlhetﬁheﬁ‘e a{&tﬂﬂ@sr

t he dramnng da . oi/\/dlfferely35 nndlflcalﬁons of

section for ﬁg b %f Fﬁepﬁﬁﬁﬁﬂﬂ&ﬁ% 3t h&fe UV HRYPT i ?ﬁ%SrQHﬂFWQ to
the fl a6 dI@h@ﬁﬂﬁﬂ@EﬂEﬂﬁ accnmbbng Eoﬂhqﬁ ! el /20y Bheagdr sal ar

arrangenent acc ng .t.o .5a and sh w a.nodi ficatian of the
diein figure 1%%apt2téa‘d %o perfor tlﬁ‘gd" 31°|5’a15t}?eca$ (r)L
A- conponent sded gireapebifi ngl tdidaby d,lw ofoca rEm Eogute@amgs cafset(ﬁbm

correspondi ng 4Q9. fﬁﬁ Mol gﬁ%?ﬁﬁ$§n¥@ h9959¥h$b urelcgognl §PE§%?n

the vicinity of this ram s sectiona-a o
t hree conpodi&sms AheBlodhRgiBe akewheds 35hentnnshds chandcttmlsﬂxg,pant of

t he coggtrugbg@fyfafﬁ%hérgﬁﬁbgytghg hree arrows. This feeding is
established™by prinary, ntlona feedi ng nmeans (extruders or punps),

130CT2004 9 whi cFid% néf sHBhnbi rﬁft% grakiaide Bermwenuchéons exfrader s or

punps and t Ag sapEdhAtlsn Mdﬁ@r&f Mg D& a GO &Nt kaRle GiiSid1puUt hepreans
to ensure that the onents bec |y dlstrlbuted over t'he width. 5
Normal Iy A PEGWY 351 (aRch enar 55%1'&%%% WAk Ber EXmREREdS

pul ses) whikhe Bi and B2 are extruded in pulses established by rans (1) ,
whi ch pyperpose %@%flfywwﬁigguggda modification of fig. 1 shows the
section for merging (including rams and exit} in the die
according to the sketch fig. 2a. The drawing shows a
section through the axis (9) of the circular die, but the
distribution part of the die is omitted. The drawing also
20 represents the section for merging in the die according to
fig. 2b but then the axis (9) must be considered laying
outside the sheet and under the drawing.
Figs. 4a, b, ¢ and d show different modifications of
the section for merging of the components, these
25 modifications relating to the flat die arrangement
according to fig. 1 and/or the circular arrangement
according teo fig. 3.
Figs. 5a and b show a modification of the die in
figure 1, adapted to perform with generally dry, particular
30 A-component and propelling this by use of a ram. Figure 5a
is a section corresponding to that of figure 1 while figure
5b, which only represents the vicinity of this ram, shows
section a-a of figure 5a.
In fig. 1, the three components 2, Bl and B2 are fed
35 into this characteristic part of the coextrusion die as
shown by the three arrows. This feeding is established by

primary, conventional feeding means (extruders or pumps),



by the primary feeding neans. The no-return valves (2) which ensure éhat
the rans work the right way can e.g. be 10 nade of springy bl ades. Iné 0L H Q004
ports (3) where Bl and B2 enter the chanmber for A, there are two springy

bl ades (4), which are extensions of or connected with the wall (4a) of the
chanber for A The blades (4) are installed as no-return valves. Wen 15
under a sufficient pressure fromBl and/ Gr B2 they may even act as

shutters for A, .so that after 0|n|n of .the flows, se of will
alternate wWtHSbgdH s G Bf’ "B (he tNEino HEYBE -of iggEE?’?SQI ese
conposi t i onlexthiawe |, ot hiptimee andiot heakep reecteu s nshdmnerﬂ:hcmh’ermnﬂy obet he
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close the pOLLS 4 te: CB%IpSf(aes an ¢ sthhhk 'h%'é? ;r%%e%”@héh?lBerﬂ'ﬁ&ﬂce?ﬁa' ves

(2) t her ef OF & TAre ¢ previ‘ousl'y coe I'S shown as
(6). In thi byapphecariowy [eedB8ogi means onThtehen%p}E)%ﬁF‘é’f’iB viadeisss t (88 of

B1 and B2 aq; 5530l | indovenet BaRst bkl ahiich il lcdiave shepe

ef fect that "| unps™ gradua Iy w |l be snmeared or sheared out to
practi &l | y“@@@ﬂqfaﬁ%lw%l%%s BI -A— B2 flow noves through the conmon

passageway (7) towangs pRets33¢Xiwhe?) Baf alte BOOGXtEWSLRE dhamb&efeﬁ:ore
(6) is shown srraller t han (5) and the{sfﬁ ot sh furth

),an
downst ream A3 TPFC D 1%‘”@61‘6%3’0 %15& e%’gp% %?’Opﬁe
fuI | width off dihecgenerabdlywshiet heo el 0|(4ab bbcﬁnth@r rechribeonst Bt And

O her eIy pLSLer Ay beea o TS o Bledith 008168 Bnep

(dependlng S he frec i'cal “cons wever nmust hereb
ensur edst hamrldas:r @ sgféstcalﬂntspmsmr@/érronprﬁés§&F1é Oﬁ-'r Bﬁq shey WBYS?‘dénl n

each of the flous when ey rdeel, the dit 4Bler Hbsnisg ot her £0bwkhe
di mensi ons %egments of A will alternate with segments of Bl + B2 {(the
two may be of identical composition). However, this does
not take place in the embodiment of the invention shown in
20 the drawing. Here Bl. and B2 are joined with A as "lumps"
(5) on each of its surfaces. Since the flows A, Bl and B2
are sheet-formed or ribbon formed and the shape of blade
(4) is adapted to this, these "lumps” will be transverse
vfilaments" with their major direction perpendicular to the
25 view plane. The drawing shows the situation at the end of
the pulse, when the blades (4) are just about to close the
ports (3). Rams (1) are still pressing and the no-return
valves {2) therefore are closed. The previously coextruded
“lump" is shown as (6). In this application of the
30 invention, the apparent viscosities of Bl and B2 are
essentially lower than that of A, which will have the
effect that the "lumps" gradually will be smeared or
sheared out to practically even layers while the B1-A-B2
flow moves through the common passageway (7) towards the

35 exit (8) of the coextrusion die.
Therefore, (6) is shown smaller than (S) and there is

not shown any "lump" further downstream.




t he chanbers for Bl and B2, the distance between the rans, and the
pressures of Bl and B2 during the process. 10 In case the ranms (1) eki&8d 2004
over the full width of flow A the inlet channels (4b) for Bl and B2
upstream of the valves (2) should also extend so, but if there is

arranged rows of rans, each ramshould preferably be fed froma separate
channel. Along the length of the flap 15l osure (4), the distance from
this flap to the opposite wall of channel 4b may need to be very short

relative to the Hatgtdt afhd Ir@}ms( 4N )scageentheiavoset tibe fthan myche ofent

excessively towards th p e _wall when the essure of Bl or B2 is at
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conponent s meege £180) ghetf (3w sHaets liiskea ghaet thesoZa tared diimhens tahs bife
successive sggt | 9‘1 e%é;ﬂ&zatﬂl aq{cf%zf Org,hc' rdl S §O5XLLEaLOp 8098@%' ng to
on t raw ngs

the i nventi As-al Pea y nen ione
illustrate ghd phef @regtsures r@%p@hdﬂin@ BIB stpirbmg dhesystere$d®r conponent

A Thi &35 start g it sa 958“%%%9 Pﬂt %ﬁ&‘ Mzchtﬁy%ﬂa}%ﬁ@ of

described in U S. patent 2.820. at ent use
connection W-PW foattilify Yrlet ﬁﬁaweb%ek%bhsif@ﬁ B13 apdC B2 Ze)lgﬂt&qa@omfonent

Ais fed intget his1oyst emt hm@gmdpgrltsdl@ctendt@@ braRches GHedd §
partflows in channels (11) continues as 4 partflows in channel (12) and 8

partflows i ATTERGRRIOIPE . TeBSpefdiGhy TGH" t RECHL Ao RESHRIIPLY Hee af 8ds
there can ofrefur se bepfacaaned changger ORloig | e nughgEhofof patid f fDwe but
in any, case in a

st T B T of LEJNE Pthr okl CAPSBUEE CIRT WHbt Bof “APpRohar b A aRReL e

establ i shedwbyl of channel 4b may need to be very short relative to
the length of flap (4} since otherwise this flap may be
bent excessively towards the opposite wall when the
pressure of Bl or B2 is at minimum and the pressure in A is

20 high.

In some cases, especially in connection with the
second aspect of the invention, in which the fregquency of
the pulsations is generally not as high as in the first and
third aspect, it 1s possible to use only one pulsating,

25 narrow ram (1} for each of the B components, to serve the
entire width of the coeﬁtrusion, even when this width is
sizeable, provided there i1s arranged for an efficient
distribution between this ram and the port (3) where the
components merge.

30 The flow-sheet 1like sketches 2a and b indicate the
successive sections 1in suitable dies for circular
coextrusion according to the invention while the drawings
fig. 3a and b as already mentioned illustrate the preferred
corresponding distribution system for component A. This

35 starts with a branching-out system, which first has been
described in U.S. patent 2.820.249 in which patent it is

used in connection with coating of items by coextrusion.



r heol ogi cal cal cul ati ons between the flows through the 10 spiral grooves
(14) and an over-flow between the latter, which takes place in narafn%éfiaﬁ
in the spaces (15) the beginning of which are shown by the lines (

simlar branching-out systemcan conveniently be used for conponents Bl
and B2, however when there is used 15 a circular array of rams, as shown,
and the latter are sufficiently close tégether, there is no need for spiral
di stribution of these conmponents, since each of the gért- fl ows which

result fromthe GOVRENGG ot 15t FRm g ChasYSEaM YREAHIRPAF Fett9) to a

ram Furtherqpre, bk&n&ﬂ@sz%d’ﬁ Sgesi th6s irBi1suwgl BA argaAHENs! oper) than
that of A a ower degree of branching of these two conponents w II be

sufficient panpizeteiscas ¢heah Syt shagyilerdd 2f o nd, 8vﬂ¥l’€ﬁfé9\és Ehown in
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formed Bn ohbesP CRReYE GPYESE JPk or@}edpraepéggmr On PARLIBY BER eEr%fmel i s
formed in Ogsﬁa@qo%%n%r iRAghyi Padd@ PRy drse. ) Wi the éaﬁeﬁefmjﬁﬁmﬁh parts

fitting toget However, as mantlonedln connectlon vmthfllg , one
ram for eachlB) coRsbriae cih AndEP1ERLEUREEERIONTAEN SYSHEM et Y BH t hen

an effi chepgreb%rg bui4 pnwhewgw at Bir%op erlanb@n@ln@@rts( 3k tb&lﬁm byAS
nmenti one ]

g shows_in, detalil r‘éé’ seciion

mer gi ng", ﬁoﬁfﬁ&lﬂaéat?fﬁ}nc‘d}aﬁ'@ns befiyg l"rei‘a'l}é"f&e nbeF gt H 1'f":ﬁe sanme
si gni flgancgplktalsfgmﬁodrdm 18 ukad Taﬂ084re3:2 foote thetlnaient rtéﬂ.esplatngg/r bl ades
(4) are plan |nf|

but f t
di sc-f or med” Pﬁﬁé &5 Ig?’?ﬁé %Pupﬁggvgworﬁ)a%?grf %T’ gﬁ&‘:% ﬁlmg é%el y
upst r eam of begeénmdnge o whialhy ese( Zhoame gy rtdwd eirlr@tﬁanﬁ@r}s 5 around the

entire die, as they, Gam be, b}gg@gmg LR V@é’t_f‘eﬁn(@%na%%n@le%qgr&rﬂe%@s

flat, disc-forned rings and can set-up’in a systemas here shown

however as bsedpEedr €CMRCHANT e Bflolaé@oer?g iRoweyv ek ey ThAEE ptacdisedl to
let eagh of thedardr fheveywWiirchrdmasul hsf rs@ﬁﬂv.ﬁﬂe ghdi gdhag-leititego e

directly tOsufrf?rglterxlltqglghcl%sseept?crag%t%ecxg,nd and Ing trféaetd fcr spiral
distribution of these components, since each of the part-
flows which result from the dividing out, then more
practically can go directly to a ram. Furthermore, if the

20 viscosities of Bl and B2 are much lower than that of A, a
lower degree of branching of these two components will be
sufficient

In practice, the distribution systems for A, which are
shown in figs. 3a and b, may be carried out in a die or

25 die-section consisting of two discs, which are screwed
together. The channels (grooves) may be formed in one of
these discs only, or preferably a part of each channel is
formed in one and another part in the other disc, with
these channel parts fitting together.

30 However, as mentioned in connection with fig. 1, one
ram for each B-component can under circumstances be
sufficient, but then an efficient distribution between this
ram and port (3) is needed.

As mentioned fig.3a, which shows in detail fig. 2a's

35 "section for merging", is a modification of fig. 1. The

reference numbers have the same significance. It should be



case an arrangenent as that shown in fig. 1 is also applicable. As shown
in the drawing, the circular die should nornally be adapted to extrugﬁ ﬁlhe
conposite flow B1/A/B2 15 out in a generally axial direction when | eall é[][]l,
the exit (8). The rans (1) can be operated by direct nmechanical, by
hydraul i c, pneumatic or el ectromagnetic neans. Hydraulic operation wll
normal |y be mpst convenient. In the inwgrdly 20 extruding system (fig. 2a)
the rans are easily accessible fromthé outside of the die, but in the

outwardly e [ S e e perat ed
t hr ough thégéggneggrte¥lﬁa ?h“ir}lgﬁd'ﬁﬁdgg Iggfdg% IIHn S ope borg g’ E‘L ‘al so
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sheeti ng orupspesaof of rt:éaleanoveleyus'matrlaldeanﬁtwr acrawmroulh@rrmhembbess,

‘3’“' le tye Oé?ﬁ{ma %peﬁft'&e abk i gsb\%ﬁkx‘“’g‘iﬂ %Q,atg.%hakhéelc%o' §L9Ges
I anet er UCt wanfed for I nstance up to 5m or nore. en
pr oduci ng p(pbsalrn ﬂﬁlS@h fs;:trimrerd sy fdits, aliss nboemedi rhngsf andegarnbs, t he

PE S et hy % g' can Eggyéﬂ as e ?ﬁMheh%@k{f Ircg'i&li‘lat %?ég\gﬁown in

figures 4b, c an seen as nodifications of th
fig. 1 and faPBoths heErEPEadi bhsl Hfugtrl by maneamdiet sdwrd AdetigacB. 1 3

OCT 2004 43 The m&lg%wnwﬁmeﬁﬂ k19 £48mr %In%t %mhynéﬁodd aqdi es
(to fig. 1) since a flap closure becones conical if it is con5|dered

ci rcul’d, aﬁHr%Ft&HuFé’e% KM AN TER & ISR e wWePRAULE Thand; §Rj ERaknt

reduction ofagdi mea&ﬁngdmw%h tRgpeadodfi o | gig4a tansbealso
advant ageous e is a particul ar need to reduce tﬁe back pressure in

conponent AP %Lﬁ under use of the lubricating effect of Bl and B2,
end with a rel athselghd:dvmnisnheem fWrakiigng 4ataksocitdcubdr atdse té]leoﬁbdture

that the opgnifg:;dnHeoLalkeenPbditdd Ans! O5HESs{4d £20.081 fAFEST ed

15 out in a generally axial direction when leaving the exit
(8) .

The rams (1) can be operated by direct mechanical, by
hydraulic, pneumatic or electromagnetic means. Hydraulic
operation will normally be most convenient. In the inwardly

20 extruding system (fig. 2a) the rams are easily accessible
from the outside of the die, but in the outwardly extruding
system (fig. 2b) one array of rams must be operated through
the open bore in the middle of the die. This open bore can
also be used for other conduits or connections, e.g. a

25 conduit for internal cocling of the extruded tube.
Obviously the die set-up in which the flows move inwardly
(fig. 2a} 1s best suited for manufacture of tubular
sheeting or pipes of a relatively small diameter down to
10mm or less, while the other set-up (fig. 2b} is best when

30 a relatively large diameter of the product is wanted for
instance up to 5m or more.

When preducing pipes in which stiff segments alternate
with soft segments, the set-up shown in fig. 2a should be
used.

35 The modifications shown in figures 4b, ¢ and d can be
seen as modifications of the flat die shown in fig. 1 and

also as modifications of the circular die shown in fig. 3.



t hrough nechani cal transm ssion neans (4c) instead of by induced pressure
variations in conmponent B (or Bl and B2), and furthernore fig. 4a, asqcﬁe} 64
as figs 4b-d, show the 15 flap closure (4) as a flexible blade endi Q
thicker or harder portion (4b) for the purpose of reinforcenent and
stabilization. In fact this portion (4b) can be the main part of the flap
(4) while the shorter flexible part actsi3as a hinge. 20 Going back to the
mechani cal transm ssion neans (17) in fig. 4a, they are here shown as rods
whi ch push ghet heditthicakearorosHravdem [fant. ¢28yedhtebeohlgptol Dhat eliaken a
substantial ,pressure difference Lween co onent. B (or an and
conponent A(l‘Q'gJ Ui rlgd T c?a? a@lf Pren Z%egﬁ\%eésusclom’t% lfJ?fap closure
(4) nust becadatdeded mirtdistand ahlii sfpressaee idi ﬂ:harterf(c:errrarld: kegpdthe
port closed when not nechanically activated. Alternatively, (17) can be

hi nged on t"?éh%‘and may act by pulling or push-pulling. The different
arrangesents of (i csﬁagmdjscaﬂnbvmeﬁucdom p@s thdbkneseneid ke bérictlvsen

' n cases when there PRy, be; Conéérg%' Wil - By oRL eHBRLE Al apglpg e {1 ows

of the A and¥PB corrponents eneral y para each other prior to the
mer gi ng. Hopevenculke alsraghit herativee dfhd ek ghagrure Ihexnpkegthed my

under i nappLagr g@&ﬁlcghawhe%% ERUSEy, ??eét?ﬁ%”émﬁkeékaaﬁaﬁi%dlébfl95

5a and b a generall ry particulate pro e.g. may be a raw
mat eri al forandelwamsza rlatively Bhoncsiregbo4 14 e. g. PTFE conposites,

foodst yht or nmedigGa] pid l8.sd S 118t dPacH ad e ddiura dioppaind by
feedi ng chanber (1 I nto the A-extrusion channel he hopper

2
preferably apgdext ¢etoSinge o4 rtkan fdagsetr W%r’ré%n Gae BEerd {Fs‘f‘b?\d 5
bl endi ng an@h%@fﬂé@ﬁtmé@u@ﬁ9§£$SQ&arﬂsﬂllfslﬂorBanéah&s uma*:reamsa&dddmmstweam

boundari es of the feed| | ocatjon is shown d@ E |Ié1f$ d 20.
The feedi ng*8AuLSsY "gif" MRF bRt HEET st %n?ﬁ“b t of- et
agi tati on nmaads ﬂumiheshmw'e fAg.s g opes| ed110 ashrigh ﬂhedchzﬂm gHs8) by
oy alp,® A 2hbsulrd [R5 aB°8' rRACKHALIoROSL! LARIRG 1A' ERfRIdE HETON
harder portion (4b) for the purpose of reinforcement and
stabilization. In fact this portion (4b} can be the main
part of the flap (4) while the shorter flexible part acts
as a hinge.
20 Going back to the mechanical transmission means (17)
in fig. 4a, they are here shown as rods which push on the
thicker or harder part {18) of the flap closure. When a
substantial pressure difference between component B {or Bl
and B2) and component A is required (see claim 11) then
25 obviously the flap closure (4) must be adapted to withstand
this pressure difference and keep the port closed when not
mechanically activated. Alternatively, (17) can be hinged
on (18) and may act by pulling or push-pulling.
The different arrangements of the channels shown in
30 figs. 4b, ¢ and d may be chosen in cases when there may be
constructional problems in arranging the flows of the A and
B components generally parallel with each other prior to
the merging. However, the abrupt bending of flows shown in
these sketches may under inappropriate circumstances cause
35 a harmful stagnation.
In figs. 5a and b a generally dry particulate product

(A) which e.g. may be a raw material for ceramics, plastics



coincides with the backward boundary of the feeding |[|ocation (dash Iine
19). Before noving ram (21) forward to propel A the connection betwe

t he hopper and channel 15 (18) is closed by a gliding-closure (22) héUCT2M4
i ndi cated by arrow (23). Fluid conponents Bl and B2 (which normally are

I dentical) are coextruded in pul sations by nmeans of the two rams (1)
through the S1 and B2 extrusion channel s144b) to 20 port (3) conprising the
no-return valve (4), which is a flap closure, all as explained in

cognect | ?2)\%@ E@E écoBrgﬂmlﬂ@%ﬁnmﬁ@stﬁiffh@rtnlih“diﬁcé:arfﬁﬂbpﬂe {21ged Qﬁ

and two or Bi may be reci proca : ecially
for Bi and EBFF{*WI r‘ﬂ@tﬁdll??g ﬁ\fgﬁ{%@ G}?'\%&WR &n se‘r e die

f orwar d str@ke&tfnhi—.mmd byaanemnt i(Dapus rerhacthoppbe tlae S‘pa'rotﬂeﬁglbl*'
posi tion. % % pre ferably |ubricated %) her mn%g onent or
with a fl u.ed’%‘f = For b‘ﬁ?%o%%%%ﬂ&ﬁ%@pé’%d’ gethe i &n&é’&x&§ T4t he
final psodwnlanﬂnm@ andscdmpadtaagcpmmﬂedﬁesvmth 30 Bi and B2. This

| ubri cant can be

i cted Lrﬁ beh|ndethe 4Ta oth ermnﬁ in_well - wn
manner. Means fort®ht&Jarg SREWA P& t)?%ﬁﬁﬁr§ﬂ%u 4 3F3F§bfagbe
punped i nt o tiitee foodkhgubooat $yst m shoenphpt shehdebhade nsisf fliscisend 2ot
only 35 for ubric J.ka 1 al so f Iubr ti,ng. the. r9 eIIed
flow of A durf%ggl %i% ssggglggwérgggtgrtaéé) tfﬁe 8¥ 15 f “fid B1
and B2 conpanerts, othech agrid addeit meksts bm0thehbwm)surﬂacés ptopled lard,

par ti cybat € il Qg uray Qechagh%ﬂqmn% aheah8 ble i) e(of) T owshppid hout

y suc

any use |ca bl en nmeans ut usual nmeans are needed
if a reasonélﬂ-’*"y: HeaBERaEs IbiP%h"dJrfP@ of Ahim mawW. BAts sEyeme cdeneralis

drawi ng thegg ifRaNsedr ewibg fLRPS Kddwardhi BBuMERE ecfasthien Welddidgy
synchronlzed manner a{}%i t her eby %ubject t he conposite f|OM/tO a shear
which is trA&fer $thel TR 1F | oWPGEPEE MG D% 278 (2 ot OFBEE S £S

(24a) for thespal baatittrs csenebonsn Heeweathi tied eeprdrisind ahdnbleandi ng

0T 00 |G 25 AR0BE ) O, B SRab Rl e nReaL Ay

arrow (23).
Fluid components Bl and B2 (which normally are
_identicai) are coextruded in pulsations by means of the two
rams (1) through the Bl and B2 extrusion channels {4b) to
20 port (3) comprising the no-return valve (4), which is a
flap closure, all as explained in connection with fig. 1.
The movements of the three rams, one (21) for A and
two {1) for Bl and B2, may be simple reciprocations, but
especially for Bl and B2 it will usually be advantageous to
25 work in series of forward strokes followed by a continuous
retraction to the starting position. Ram (21) 1is
preferably lubricated either with B1/B2 component or with
. a fluid which for purposes which depend on the intended use
of the final product can be considered as compatible with
30 Bl and B2. This lubricant can be injected from behind the
ram or otherwise in well-known manner. Means for this are

not shown.
The lubricant should preferably be pumped into the
coextrusion system in amounts which are sufficient not only
35 for lubricating ram (21) but also for Ilubricating the

propelled flow of A during its passage towards port {(3).



and the generally dry, particulate conmponent (A) is 15 relatively |low so

t hat bl ended product on the whole still appears particulate (as .

di stingui shed froma paste). Wien the conposite flow has this char dot @61 2004
there may be a need to conpact the material before the exit fromthe
extrusion die. If only a slight conpression is needed a narrow ng of 20
conduit (7) may be sufficient, but the tEndency of such particulate
products to block a narrowi ng passageway is very high, and increased
pressure on ram (21§ Hayi®oBl apér BansoswenemtsokivHy chrmase presrEriAed

sol ved by carryi t r | nsueh-sel-y 1Ry dreEnsw of mhast
vi brating 2§nstta}{r;%st‘?gSpr&ﬁ%g%pﬁSdo}g%o%%?éI%/5 S nghroni zed, so Etnhgt et hey
al t er nat el y aimee tovpeRSt pate abay theomidsds Gttherlow PhedetRPRRpa ¥ olES t he

full width ofet )t ide Hrentsohial, Ieast @agnef atkemis
bi ased i n r&fatﬁ%ﬁgﬁefé%eg%ghgwagr%on' ofut hesf I owtyso t hat thlé’v@h@z

gradual sy 3Ge=athdd § e xpaswfabhe komeEerous nbiaBdpBYi Ofoft - whdr

stanps are olosest: dgether ey SR o p el ohabhy Bee sheghlhpsci@ser
t oget her than the f

gap of exit B. Instead of two sta s.%Za% t here rrf%Tynépe
one only. |mitivils digwRrg tFeSHl didi RECHBAMY (HCREF L LRBAN WSS bs
but can al t enuatd el ¥ub8estarte EbmPosG@ePriBbRgte Xospeaentwhbikh im xes

in a generally rectilinear 1 3 O C T.2004 16 di.recti and the for
conpr essi on tHENSHRNFE as° §RanPRiBut 10%n ST ve?@]}%%s'flfgﬁ%.onr%%?&%g. 5a

the sunpfaces ofa)f | aps €R43e andbtheibnentse ahtanps (25) are with sone
appr oxi mati on general | 9 parallel wth - the,s ) . coe uded
Bl and B2 | ayers.T%mﬁé@Plpﬁ%s TREF G S peE A #?ﬁégggégnta%%ég‘gﬁﬁgl )s&tocr be
carried out HHi@ awmeothich iid lineapedoniistie pRpataulsrpadyandAISEam of
t he dash |ine IS U r 0 axisS (par aldelrw th
10 the main X r%'gb('f ipornorgcggf%@v@?ﬁ?%#sgl\?\gyg??g% F?Hggﬂeposssi(bl e t(} make a
conposi te extndisitre dexgneradth sdver al Paeki€4lp8R cFB¥RORSHSt hePi n i ray

as requided for the.1v! 898! Lgr taaexbiusicar’ priclcthasn bers whollieored labove.

The "I"@nel I'ar” extrusli on” using this_enbodi nent of _.the inventiaqn 15.¢C
e.g. be usedRECHFS | P biEdlAREhSRS B1RRKBIHEGES Trom @ BeRL" P

the composite flow has this character, there may be a need
to compact the material before the exit from the extrusion
die. 1If only a slight compression is needed a narrowing of
20 conduit (7) may be sufficient, but the tendency of such
particulate products to block a narrowing passageway 1s
very high, and increased pressure on ram {(21) may not
overcome such blocking. This problem is solved by carrying
out the compression transversely by means of fast vibrating
25 stamps (25), which are oppositely synchronized, so that
they alternately move towards and away from each other.
These stamps cover the full width of the composite flow,
and the front of at least one of them is biased in relation
to the main direction of the flow so that they gradually
30 reduce the gap of the conduit. In the position where the
stamps are closest together they should preferably be
slightly closer together than the gap of exit 8.
Instead of two stamps (25) there may be one only.
In this drawing the blending means (24) are shown as
35 flaps but can alternatively be stamps, (i.e. comprising a

component which mixes in a generally rectilinear



pills which release the active substances in the body in several steps at
predetermned tine intervals, a function of pills which in itself WSTPETZW4

wel | - known. Exanple 20 This exanpl e denponstrates the use of the inventloh
for manufacture of a novel confectionery product, which can be expected
to have good sal es appeal, nanely corrugated (waved) chips of marzipan
covered on both sides with thin |ayers p¢ dark chocolate. In the principle
this could be 25 done by ordi nary coextrusi on, when the chocolate is in
sem - ol t en,qihi&he VESFOSiaind SERE € mdalfy afoAPBRMERMessMISCOSEL Y shedsonadl y
close to the apparent viscosity of the_ plastic marzipan nass. However, the
mel ting randdH#0F HRUL dGRR 2hbBERAtdVed yveey fd@Psow and the chocol ate has
hi gh 30 tendency 1 begonBasHper saekadand st @%%EO@J)G%W% Efcﬂ‘#é’sfl ui d
i nstead of beconlng part-solidified, when it gra uaI y cools down fromthe
mol ten stat @ THLEMRSand 26Rat 2rPt YatherSows f ARANGX it tien | @ersal he

rheol ogy of dahex1 dar k ﬁb@golghg fgﬁrggggsa egexthdsi on. Therefore the 35
present invention i e chocolate is maintained truly nolten

Pna T o WA el B ATt TRTAEE e HOHREET Ik 4 HFe AR S0CT
2004 17 The tple0GRSESi 6AI¢4R0a DY bB BaPikkel- @gextmual Wy W cH Reawhil ch
the die is constructed _essentially as shgwn in however_ t he eX|t of
the di 6, beGPRATIY MnSTE BRBSZA5HfER Ly FOBBGR RS oo hat PO AT 17 26
gradual |y Changﬁdjér$tld5®dthe carrrisght 80P shapmd that aksst parsildes afidthe

sl ot e patall el .and have the shap of a e, th the angle t the
n1dp0|g@s bgﬁhg TBoth IOTESCLRS € T3 Tecti o ?ﬁ%s dﬁﬁyoﬁ'efol? P&s 2.5
mm and t he peisdtifiplef tdhimsakend afonigss 1 too reparsporidim glechiarned i h rsetvhaa‘aii eis
30 mm The @%&tt% 0t 530 §1*1ﬁé§elto§@ch%%f ol Egg‘a@ara{%wr@s%ufﬁreda Ofa?]h th of

channel for A (marzip he nerg t he

two channel $1P8e lddp (ﬁﬂﬁﬁtquﬁﬁﬁbdﬁ§#8}hﬁ§ bgee'mﬁﬁﬁloﬂﬁé-%@@Yﬁnlﬁ@B but

changes to 113m@1|laloié@cttrhk&1&1'6@%§r(94):h1§hélﬁbb@%é|ﬁ9t$‘f |t9né3 u@xse%tllra)rpr der

to secgée 15 _that the, bl ades 4% do npt bend.in agolrrﬁgu under
h

the pregsur &3 om%onBsndtit®h. 2Fh&T eHR TP B AT

pills which release the active substances in the body in

ke me 1ca1

several steps at predetermined time intervals, a function
of pills which in itself is well-known,

Example
20 This example demonstrates the use of the invention for

manufacture of a novel confectionery product, which can be
expected to have good sales appeal, namely corrugated
(waved) chips of marzipan covered on both sides with thin
layers of dark chocolate. In the principle this could be
25 done by ordinary coextrusion, when the chocolate is in
semi-molten, high viscosity state with an apparent
viscosity reasonably close to the apparent viscosity of the
plastic marzipan mass. However, the melting range of the
dark choceolate is very narrow and the chocolate has high
30 tendency to become supercooled and therefore remaining
truly fluid instead of becoming part-solidified, when it
gradually cools down from the molten state. This means that
it is very difficult to "tailormake" the rheology of the
dark chocolate for such a coextrusion. Therefore the
35 present invention is used, and the chocolate is maintained
truly molten and fluid while it is coextruded with the

plastic marzipan mass.



bl ades (4) is 16 mm and thickness of the latter is 0,20 nm over the first
5 mmand 0,40 nm over the rest. The length of channel (7) before the
narrowing is 100 mm 20 A (marzipan) is constantly fed by neans of 1al 0C] 2004
conventional ram extruder, hydraulically driven, and B (nolten chocol ate)
Is also primarily fed by neans of a conventional ram extruder (not shown),
but in this case pneumatically driven. he reason for drivi ng the A-ram 25

hydraulically is hhe relatively high Rressure re ired, while the reason
for driving the E—Faﬂ?%ﬁ%ﬁﬁa’t?c‘éﬁqg}e part 137 i% SR T eeEaR el HRBded,
and partly imewheeth tuhe ch)iai isa @@ﬁé@mct'@@}‘ fe@rs'é(xm‘ifasmy 59 tshaiwri hen
pressure in_. B upstream of the non-return_valves (2 oes not _raise 30
excessi vel yEihen thé?é’e\‘/glrvégjear%x’c'f o?gd.tl'ﬁjé%t%' t?%:g%ﬁflirnﬁowhﬁr(ﬁ hEB% the
die in thi scgidoeit I(ime bddiaie ts meirmsedddivat rilkutgoadorany kiavwesadt hese
primary. rans_and _the dieparts shgwn in fj 1. ch of .the (.second rams
(D) Tt G BhS: FERRTORSES THAPSor G F5nd byt It ReoryHh A S of
the fl ows. afdeparpliednandr basck aheclapplaf segdven with chessngle
sectional di Si QNns,.29, 1,95 heir v nts;.1 3 2004 18
are di rectl%/tnsrc;}}: g"nlld a?ﬁrgé%[gg\/%%gvﬁ%?%@d?%s%gbltgl%s%ggrfe?lreﬁt%%ér drm a
series of Ifamtoblesslt offlarid fl3 awed doyd et winittho e lstmrarcgopashe i on.

The tenper i 5. K 0 n hg.5 t. re 5Cuntil
t hese corrpgctn%ﬁl %%%E%#ﬁ?hgﬂépgl%l%heq@egg%ngfgr &g’gﬁ%qﬁ'ﬁ. sTfr?%l §te?’&€11y‘% ow
t enperddt ur ehannel aslSilst bpfotige €bel imarvPwBRg THeS t dnfer atur edelpthhecflie is

mai ntai ned 415,326 rdnder neandi tdonspofopguihl brd i bhe; chocglate whll be
part 10 nolten at this tenperature, but under the  actual conditions of
this extruseprit obebbfedSuphamettt and comEanent By (Chpgpdat@lcebs

where it inmefdimhely et @S ddichg ol ButMBhank@’ tbhel pj esgURe ong thigs A-ram
is adj ustegg':%h%éo?ug:e a Ji5 t.hr ou %g)uﬁ of 1 J /s. Under a](_;t léa| %ondie'gions
this corr & abolfi8o Lt ‘? %P 168PS™ Yt i AEPGE B HPams G
extrudisng wiger ahpréssades of 4abaldt ABtbarend knl@GPa)rregular mannex
under the pressure  from component A. The length of the
blades {4} is 16 mm and thickness of the latter is 0,20 mm
over the first S mm and 0,40 mm over the rest. The length
of channel (7) before the narrowing is 100 mm.
20 A (marzipan) is constantly fed by means of a
conventional ram extruder, hydraulically driven, and B
(molten chocolate) is also primarily fed by means of a
conventional ram extruder ({not shown), but in this case
pneumatically driven. The reason for driving the A-ram
25 hydraulically is the relatively high pressure required,
while the reason for driving the B-ram pneumatically,
partly is the lower pressure needed, and partly the need to
obtain a certain "buffer" effect, so that the pressure in
B upstream of the non-return valves (2} does not raise
30 excessively when these valves are closed.
Due to the very low width of the die in this pilot
line, there is not used distribution means between these
primary rams and the dieparts shown in fig. 1.
Each of the (secondary) rams (1) immediately upstream
35 of the merging zone cover the full width of the flows.
Their pistons are of a rectangular section with cross-

secticonal dimensions 292,95 mm X 1,95 mm. Their movements



The secondary rams for B (1) work in strokes of about 0,05 sec duration
with a period (stroke + interruption) of 20 0,1 sec correspondi ng td 00 2004
strokes per second. The anplitude of the strokes is adjusted to make a 0,4
nm coating of chocol ate on each side of the marzipan. The corrugated
"tape" of marzipan covered with chocolate is relatively stiff when it

| eaves the exit (8) 25 of the die. It trgvels 2 nmunsupported and is then
conveyed by a belt. Cold air is blown for cooling. Wile on the conveyor

belt the "tapes dl§rEHEl§/0m§E9%hllc%'19__ Siriafkd h29<94 %gagiél gﬁbﬁoé(eé.

net hod of coextrudlngas eet- or ribbon forned extruda
materi al A WhayY aPgléer™ & $ebbeA forkRdstrehesf f@@twqmbfglﬁr@wsﬁi ayB in

a zone of | Qiddin Poi Pha c08¥EHYS Ybdits yvhi ch termincl udes an adapt or
upstream of the final product formng die) in which Bis extruded on A

through a port (3 P@anbeRRBTAGHIRROET Balid KaRfectd 40Ofetanst & ough a

passageway (c@m @ﬁ@ﬁgﬁeaﬁfe?&' ht (8Pcoiinthe dheseVigh@idhddtes sepaeation wal |
bet ween said_ 1 i medi ately before it ends inport (3) 1s formed as

a flap cl ostite (Gl%dap?léa t 5€&80Mas TRF r 1410 vatves f oFelehé vElow FHows

onto A charaeifsitsedre nishab hBeiext nusiteRr @doBAdroegh. the port (3)
takes place in pulses. 2. A nethod accordl % to.claim1, characterized in

is that said cl ostF® FE™REFHTHSY BEadd® oftifons? | PARNGRINeq hpdket2 G

har de(r]I sect mmai ctdridi‘.ioﬂ\dshsz ﬁr@ﬁr@@@ﬂliﬁblgm thbﬁ&ho&%lh@ed)dlla.l bR mRifod
accor gt alms characteri ze n that the sai ul ses .are

ef f ect E@ bym@ F%ﬁr? LePRTE eor%bv Spelsitngh §nﬁcEPBg ES“\‘;&IW&“S
upstream ofbft hteuost (Eu:rxms{ﬂ)n #t Yeomtdwdsapepcdohgdt andl aemilnsotr2ily
characteri z |c{1 t@%tf)td}h q_,eoull%esl%ﬁ% f‘,:‘fteecl dc%’ﬁ nglsnm:)z:lzgl/c(()az}(5 S

cl osi ng the closur e roug mechani ca ransm ssion
A met hod ac@@rdiimpno any preceding claim characterized in that at |east

in the imedi ate MiLipie¥sAbe in the A-ram is adjusted to produce a
15 throughput of 15 g/s. Under actual conditions this
corresponds to about 50 bar (5 x 10°Pa). The primary B-ram
is extruding under a pressure of about 10 bar (1 x 10°Pa).
The secondary rams for B (1} work in strokes of about
0,05 sec duration with a period (stroke + interruption} of
20 0,1 sec corresponding to 10 strokes per second. The
amplitude of the strokes is adjusted to make a 0,4 mm
coating of chocolate on each side of the marzipan.

The corrugated “tape" of marzipan covered with

chocolate is relatively stiff when it leaves the exit (8)
25 of the die. It travels 2 mm unsupported and is then
conveyed by a belt. Cold air is blown for cooling. While

on the conveyor belt the "tape" is cut to short lengths.

30



port (3) f lows A and B both are planar f |ows which are generally
parallel to the closure (4). 30 6. A nmethod according to any precedln
claim characterized in that the coextrusion dieis a flat die eﬁtJ&@]ﬁﬁ4
a flat sheet or ribbon. 7. A nmethod according to any of clains | to 5,
characterized in that A and P at the locationo f joining 35 each form
tubul ar flows and the coextrusion die iscircular die in which the
closure (4) is ringfornmed with its surfaces generally perpendicular to the
axis of the cﬂh%ns? 3 O C 1 2004 20 B. A nethod according to claim?7,
characteri ze that A and B at least in the imediate vicinity of port
(3) flom/outmardﬂy & markadl 9f gerexhFrging Radbgetd ety drborngformed

fol l owi ng the; b b AY Rt il OWRatiha d1at fervidie § dH&SE ed gt @ibbon
generally axial direction and eX|t|n£% generally axially froma final

product fornfaguerr &icyr oexgftondabpie maferdalaBrethdd 2R ref ngOLe &l of
the precgdi ngnclai r&oexw@@ionseipé a(mramr tedf® (hrludesoogar ahapod h

to precedi ng punpi ng or tru nmeans, acterlz d in.that a no- return
val ve (2) pr\éQ§ﬁr§aﬂh@fr g %anﬁrﬁ U&e?c § Z R%Ee

10.. A net hogxgggqe@ rrg—;ta &rlyr@igmha mcm:tedl(mg aral nshe mhm aﬁaeemedsby
jOInIng of two fl §§ §¥1 %: o% as ewasurgﬂ ) cg \ éiie A

met hod accorBFRGEE &ﬁ?e %ﬁm&%ﬁ%ﬁ% d?n% 3? mhléﬁ or 281 2 B2
have | ower appareﬁtthssﬂ:s;tthhamnAthﬂuﬂapamﬁtzeu walﬂhweukﬂéngseach
pul se e d feren t -flo ri £l ews 24 ‘zand”
t he A-f#‘gw |s°‘§ﬁffﬁ§f“§%ta\$eéla# P)%cf?&gié/zlhg ep%'ssé}:?oﬁxf:# Y\%PoﬁgAgoverQitr??

| engt h of poat flap clamhnshat¢i haddipredsitohsacf afha8ccaRfsipasshyewdPy 7)

are adapt ed &Hem:%up%fassf&%o &uféhafsetews&akad hhd@veie t bicgknessrs of
Bl and B2 generally even hefore th exit éﬁ Pﬁﬁ the end of the 25
a

passageway (9%.B15hrRUgH dﬁ@ﬁfd Ay Edk FE ITh&HAST i zed in

2. A method according to claim 1, characterized in

15 that said closure is a springy blade, optiomally with a
thicker or harder section at its downstream end (4b in
figs. 4a to d).

3. A method according to <claims 1 oxr 2,
characterized in_ that the said pulses are effected by one

20 or more rams (1) or by opening and closing valves upstream
of the closure (4).

4. A method according to claims 1 or 2 characterized
in that the said pulses are effected by opening and/or
closing the closure (4) through mechanical transmission

25 means (4c).
5. A method according to any preceding claim,
characterized in that at least in the jimmediate vicinity of
port (3) flows A and B both are planar flows which are

generally parallel to the closure (4).

30 6. A method according to any preceding claim,
characterized in that the coextrusion die is . a flat die
extruding a flat sheet or ribbon.

7. A method according to any of claims 1 to 5,
characterized in that A and B at the locationo £ joining

35 each form tubular flows and the coextrusion die is a
circular die in which the closure (4) is ringformed with

its surfaces generally perpendicular to the axis of the

die.



that the cross-sectional area of the said passageway (7) is reduced, ,
towards the downstreamend (8) 13. A nethod according to claim 12, 1.5 0CT 2004
characterized in 30 that A consists of high nolecul ar wei ght polyethyl ene
or ]-sigh nolecular weight polypropylene and B or Bl and E2 consist of a
pol ynmer or m xture of polynmers which adheres to Ain the final product and
exhibits or exhibit nelt flow index at |east 10 tinmes and preferably at

| east 20 times as 35 high as that of A 14,5 A method according to claim 13,
characterized in that Bl and B2 together occupy | ess than 10% of the

t hi ckness of the joined flo 0 A—,;rreT_aaLp@;_diz_eg;_'g
any of the clains %- t@l@etweﬁaﬁacq Iﬁ ?4"% 3ch11a51r}tn eac Eul ngnt he . (s
pressure of Aypd anB.AA ghgtcleasltenﬁa)he slmﬁttiitér‘iént’lfzbné BsCanE A T y' St op

the flow of A'S0 as to achjeve a.sed pivt he Aadi@inddBrection
conponent s r ef &PV ﬁg‘tt“&‘?%&trﬁgl on 2 ndre '

ctlon 1 A net hod ﬂé%gd’l ng.d o
claim 15, cha{agt efdzetbwingt hake Aciming hafe té’@tef?i‘PW? t i a pparent
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13 2 method accorxding to any of the proceeding

) in which B or Bl and BZ have lower apparent

claims, ' i
viscosity than A, characterized in that during each pu
lows

the difference between the pressure in the B-flow or £
v rhe 2-flow is sufficient to effect even deposition of
of port (3), and that the dimensions

20 "and
B on A over the length i
of the common passageway (7} are adapted to produce e shear
sufficient to make the layer thicknesses of BL and B2

generally even before the exit (8) at the end of the

25 passageway (7). . N .
12. A method according to claim 11, characterized in

t+hat the cross-sectional area of the said passageway (7) is

~educed towards the downstream end (8). | |
13. A method according Lo claim 12, characterized in
clyethylene Or

30 that A consists cof high molecular welght p

d B2
high molecular weight polypropylene and B oxr Bl an

er or mixture of polymers which adheres
low

consist of a polym

to A in the final product and exhibits or exhibit melt il
&5
index at least 10 times and preferably at least 20 times
high as that of A.
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+hat Bl =and B2 together ocCcupy less than 10%

thickness of the joined flow.



that B is nolten chocol ate, sugar or caranel and Ais a material having a
hi gher apparent viscosity than B. 22. A nethod according to any of gh;enc 2004
claims 1 to 10, 30 18 or 19, characterized in that at |east conmponert AI
~conprises particulate solids for formng ceramc. 23. A nethod according to
any of the clains 1 to 10, 18 or 19, characterized in that at |east
conponent A conprises particulate solidgyfor formng nmedical pills. 35 24.
A method according to claim7 or 8 carried out by neans of a circular
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which dlrectly leads to the port or ports {(3) through which
B is coextruded.
19. A method according to claim 18, characterized in
that subsequent to the joining of B with A the joined flow
20 is subjected to blending and/or compacting by means of one
or more stamps or flaps (24 and 25) which reciprocate in
directions transverse of the main direction of the
composite flow.
20. A method according to any of claims 1 to 12,
25 characterized in that A and B consist of food components.

21. A method according to claim 20, characterized in
that B is molten chocolate, sugar or caramel and A is a
material having a higher apparent viscosity than B.
22. A method according to any of the claims 1 to 10,
30 18 or 19, characterized in that at least component A
comprises particulate solids for forming ceramic.
23. A method according to any of the claims 1 to 10,
18 or 19, characterized in that at least component A
comprises particulate solids for forming medical pills.
35 24. A method according to claim 7 or 8 carried out by
means of a circular extrusion die having an inlet and a
generally circular exit orifice in which process, for the

purpose of equalising the flow of the material through said



28. Extruder according to claim27, characterized in that said closure is
a springy blade, optionally with a thicker or harder section at it$ 30T 2004
downstreamend (4b in 30 figs. 4a to d). 29. Extruder according to clains
27 or 28, <characterized in that the said neans for inposing pulses
conprises one or nore ranms or actuable val ves upstreamof the closure (4)
35 30. Extruder according to clains 27 o228 characterized in that the

sai d nmeans for inposing pul ses conprises mechanical transm ssion neans
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which the closure (4) is ringfornmed with its surfaces generall
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25 ram from punpi ng back towards, said prece |n nmeans . t ruder
accordi ng t o-aWreE Ehgi eidy Qpikbce (Fig.
15 27. Extruder comprising a coextrusion die for

coextruding a sheet- or ribbon-flow of extrudable material
A with a sheet- or ribbon-formed flow of extrudable

material B, the die comprising a zone of joining in which

B is extruded on A through a port (3), an exit (8) ‘and a
20 passageway (7) through which the joined materials A and B
flow from the port (3) to the exit (8), wherein the

separation wall between said flows, immediately before it
ends in port (3) is formed as a flap closure (4) adapted to
act as no-return valve for the flow of B into A,

25 characterised by comprising means for carrying out the
extrusion of B through port (3) in pulses.

28. Extruder according to claim 27, characterized in
that said closure is a springy blade, optiomnally with a
thicker or harder section at its downstream end (4b in

30 figs. 4a to d).

29. Extruder according to claims 27 or 28,
characterized in that the said means for imposing pulses
comprises one or more rams or actuable valves upstream of
the closure (4).

35 ' 30. Extruder according to claims 27 or 28
characterized in that the said means for imposing pulses
comprises mechanical transmission means (4c) opening and/or

closing the closure (4).



suitable for joining of two flows Bl and B2 on both major surfaces of A
37. Extruder according to any of clains 27 to 35, 30 characterize@gi LRt
t he di nensions of the common passageway (7) are adapted to produce ‘a shear
sufficient to make the layer thicknesses of Bl and B2 generally even
before the exit (8) at the end of the passageway (7)_ 38. Extruder
according to claim37, characterized in 35 that the cross-sectional area
of the said passageway (7) is reduced towards the downstreamend (8). 39.
Extruder according to claim33 or 34, conprising (10) for extrudable__an
extrusion die having apximhelerl3:EBraDig24 omeeyi &t afdadGenérally 30

circular exit orifice spaged at. _differe r.adi i f¢pat hRevasits

of the die MMM?%@&%&%,@ grﬁiﬁﬁsEéfEEo? Tl ow of
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channel sg (1 ac31ckird3)ahaving a spiral slope, characterised in that the
spiral partflow channel g are .arran rall 249 afplaneidd a@rz onotbe,
surf ace of a corejzandg?ﬁrﬁﬁﬁgh (%%g%%§%$lg® Ezﬁgnnels_gradggLEyP{oi or
toget her. 40 HExtd¢tderiaedoii tigatotee afREBYTNG LM CRE AE Bxit =0 fice'i s
radially inboard relatiye-ta.the il e, antihdn . Wwhich the partflow channel s
spi ral i nwar §HONWaT 48 h§&g§it e15 oﬁifice. 41. Extr q§iag§goep}n?0t%1
claim 39 in which 3he eEktrugert ixCPEI+Rdi &9 y2BYt H0ard Felative fo he
inlet and in i.ch. Lhe part hl pMaehenaetsespirnali coutiier ds Rowares: dtte Cléxi t
orificer 20 ; er according.ta any.of clai L o {d EDowhireh (tzhe
partfl ow chafims scP2Xfregeo&ed &q{m&%ﬁlgﬁog%aﬁn&]ﬁ@ag& br.anch,c,)t o for E t WO
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whi ch the 251£%ét2§£sp%%tEh@ykﬁﬂgpnels (12) each branch to formtwo exit

34 Extruder according to claim 33, charactexized in

15 rhaet the die is configured so rhat A and B at least in the
Z;;;diate vicinity of port (3) flow ocutwardly or inwardly
generally in radial direction and, following the joining oI
+he flows, the latter are directed into generally axial
direction and exiting generally a»ially from a final

20 product forming circular exit orifice (8). |

35 . - Extruder according to any of claims 27 to 34, 1in
which the means for imposing pulses comprises a ram O Yams
(2) with preceding cooperating pumping or extruding means,

characterized in that a no-return valve (2) prevents the

25 ram from pumping back towards sazid preceding means.

35. Extruder according to any of claims 27 to 35,
suitable for joining of two flows Bl and B2 on both major
surfaces oi A.

37 . Extruder according to any of claims 27 to 35,

30 characterized in that the dimensions of the common

passageway (7) are adapted to produce a shear sufficient to
make the  layer thicknesses of 31 and B2 generally even
before the exit (8) ar the end of the passageway (7).

53. Extruder according to claim 37, characterized in

35 that the cross-sectional area of the said passageway (7) 18

reduced towards the downstream end (8}.
39. Bxtruder according to c¢laim 33 Or 34, comprising

. . . — + - = le
an extrusion die having an inlet (10) for extrudab



partflow channel s (13) which extend to the exit orifice. 44. Extru 12004
according to claim27 which the neans for extruding A conprises a ra % £9
in a conduit (18) leading directly to the port (3). 45. Extruder accordl ng

to clai m44 which, downstream of port 3, conprises one or

nore stanp or

flap (24 and 25) which reciprocate in a direction transverse to the

direction of flow of extrudate so as tozZdl end and/ or
flow of B and A
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