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continuously in three separate devices, connected in
series, belonging to the same plant. Measured

quantities of the semolina and the water are provided

directly . therein, in a rapid paddle mixer which
delivers a mixture in the form of luhps of moistened
semolina. These lumps are introduced into a kneading

device consisting of two screws rotating in the same
direction and meshing with each other, where they'afe
processed into a dough of dry and brittle appearance.
This dough is introduced into a single-screw extruder
where it 1is pressed through a die under the pressure
exerted by the screw, in the form of pasta of section
defined by the shape of the die openings.

US 5,186,539 (BUEHLER AG) describes a process
for the manufacture of pasta where the two operations
of mixing and knéading are carried out in the same
device, consisting of two screws rotating in the same
direction and meshing with each other, and where the
extrusion operation is carried out in a separate
device, namely a single-screw extruder fed by the first
device.

- US 5,139,806 (NESTEC S.A.) describes a process

for the manufacture of pasta where the three operations
of mixing, kneading and extrusion are carried out con-

tinuously in a single device .with two screws rotating

in the same direction and meshing with each other, the

pressure required for pressing the dough through the

die being exerted by the device with two screws itself.
Each of the three processes described above
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The aim of the present invention is to propose

deV| ce, consist two screws rotating in tt}e_sarre_duectlon and neshi ng
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a process for the manufacture of pasta and equipment
for its implementation which are simple, consume
“relatively little energy and subject the said mixture
15 of cereal flour or semolina and water to only a
relatively low shearing.
To this end, the process for the manufacture of
pasta according to the present invention, in which a
mixture of cereal flour or semolina and water having a
20 water content 'of_ 25-40% is prepared, the mixture is
kneaded and it is extruded, distinguishes itself by the
fact that the mixture is extruded by pressing it
through an extrusion die with the aid of a gear pump.
In this process, the mixing and/or kneading operations
25 are preferably carried out in a device with two screws
rotating in the same direction and meshing with each
other. '
Likewise, the equipment for the implementation
of the process according to the present invention com-
30 prises a mixing and/or kneading device, a gear pump and
an extrusion die. Preferably, the said mixing and/
or kneading devicé comprises two screws rotating in the
same direction and meshing with each other.
It has indeed been observed, surprisingly, that
35 it is possible thus to manufacture pasta having organo-
| leptic qualities at least comparable to those of pasta
manufactured by a traditional process, in spite of the
fact that this dough obtained by the said mixing and/or
kneading operations subsequently pasées through a geér
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The fact that the texture of the mixture
subjected to such stresses, or more precisely to such a
compression, is not damaged, but that it is on the
contrary possible for a gluten network to be perfectly

15 maintained, or even developed by this passage through a
gear pump, appears indeed to represent one of the most
surprising features of the present invention.

It was also observed that pasta can thus be
manufactured during practically an equally short time,

20 especially in less than one minute, but |using
considerably less energy than using the process
according to US 5,139,806, for example.

It was finally observed that it is even
possible thus to manufacture pasta having a 1longer

25 . cooking time with a uncoocked material of the same
quality or pasta having an identical cooking time with
a uncooked material of lower quality. _

To carry out the present process, it is
possible to use a cereal flour or semolina, especially

30 a hard wheat semolina having a particle size range of
250-350 um or a soft wheat flour having a particle size
range of 50-150 um, supplemented or otherwise with
ingredients such as egg yolk, sodium chloride and/or
spices, for example.

35 - When a flour with a fine particle size range,
especially of 50-150 pum, is used, a premixing step can
be optiocnally envisaged, especially in a rapid paddle
mixer which delivers a premix in the form of lumps of
moistened flour.



| eptic qualities at | east conparable to those of pasta manufactured by a
tradi t konal process, in spite of the fact that this dough obtained by the
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' allowing the temperature of the mixture to rise to
10 excessively high values. Accordingly, the temperature

of the mixture is preferably maintained at a value of

less than 55°C, or even of less than 50°C, during all

the operations.

Similarly, the mixing and/or kneading opera-

15 tions can optionally be carried out in a single-screw
device such as the sole screw of a single-screw
extruder, but they are preferably carried out in a
device with two screws rotating in the same direction
and meshing with each other under conditions such that

20 the said mixture of cereal flour or semolina and water
is only subjected to a relatively low shearing.

The said two screws may be the screws of an
extruder or of a twin-screw mixer, for example, of
which the general drawing or the arrangement and/or the

25 layout of the various components which constitute them,
especially mixing and/or kneading blades or bilobes,
are such - that the said mixing and/or kneading
operations can be carried out while subjecting the said
mixture of cereal flour or semolina and water to only a

30 relatively low shearing.

'The said mixing and/or kneading operations can
be carried out in a residence time of 20-60 s in the
said extruder or the said mixer, at a relatively low
pressure, especially of less than or equal to 30 bar,

35 or even of less than 20 bar, and preferably of between
1 and 12 bar, while the said two screws are being
rotated at a speed of between 20 and 120 revolutions
per minute (rpm), for example.

' The pressure exerted by the pump on the mixture



manuf actured during practically an equally short tine, 20 especially in

| ess t-han one mnute, but using considerably | ess energy than using

t hev process according to US 5,139,806, for exanple. It was finally observed

that it is even possible thus to manufactgre pasta having a | onger 25

cooking time with .a uncooked mgterial f . .th sane qualifty asta

havi ng an i dert® c2¥F985 kP nB* EFfiet tl;' reug, cc%’l?e?"r?at"@rl g? o‘%ﬂa& Fality.

To carry out tpiweferslshy $0or2z8sbari ferpezample.to use a cereal flour or

senol i na, especially a se ayi ti.cl range
so‘?‘?pm%ea%%aéuoulr D} | Qéeﬂ %e%%s% éc? 86%&

of 250-350 [err]mor a havi ng parti N ange
50- 150 [err] miampp «fegrseing methﬁs@mtmrﬁ ngpeursnms %fjcﬁh&s %@gdyol K,

sodi um chl qri d/ r 3 I wth
20fi o par b ol SpeBlaEty 6O B ’}‘E‘EF@%S BY)q yaquun BFLéed | Ghin

preni xi ng st ef® carP¥er oBEEERER Yerﬂﬁ ShRE, S‘éﬁec‘?%l F?uﬂn & Hi# lb%’éldl e
m xer which deﬁdi«/eéﬁaﬂppéerrs&chn al edaEdainy 1ismecebsarystienathd | Gase

-4- This Cerealfflgg&factuggDcJPadéfe éggt\ém,tgsa opposed to the case
of manufacture of £fresh pasta, because it makes it

10 possible to avoid cracking problems with the pasta
during drying. It makes it possible, in particular, to
avoid the formation of cracks and/or the appearance of
white spots, otherwise unavoidable, at the surface of
the pasta, for example.

15 This degassing operation is preferably carried
out with -the aid of a vacuum aspiration aperture under
conditions such that a preferential path for air
circulation cannot become established through the
mixture between the said vacuum aspiration aperture and

20 an inlet or inlets provided for feeding the screws with
cereal flour or semolina and/or with water.

The extruded pasta according to the present
invention can then be dried in a traditional manner
known to persons skilled in the art. They can also be

25 prepared as they are, like fresh pasta, for example.

The equipment according to the present
invention therefore comprises a mixing and/or kneading
device, a gear pump and an extrusion die. It may also
optionally comprise a premixing device, comprising

30 especially a rapid paddle mixer, when it is intended
for the manufacture of pasta from flour of fine
particle size range. |

The said mixing and/or kneading device may also
optionally comprise a single screw such as the sole

35 screw of a single-screw extruder, but it comprises
preferably two screws rbtating in the same direction
and meshing with each other, such as the two screws of
a twin-screw extruder or mixer, for example.

.The said two screws may have, alternately



guantity of water such that the m xture obtained has a water content of
25-40%- - preferably 30-35% by weight. In order to produce uncooked and

non= precooked 5 pasta, care nmay be taken to ensure that the tenperature of
the m xture during the operations remainsgbelow the starch gel atinization
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onto each other. The length and the direction of the
screw pitch associated with a bilobe, just 1like the
respective angular positions of two successive bilobes
can be chosen as a function of the type of work or
15 operation which it is desired to perform in the =zone
considered.

To form a mixing' zone, bilobes with a rela-
tively 1long positive pitch can be used. To form a
compressing 2zone, bilobes with a relatively short

20 positive pitch can be used. To form a kneading zone,
bilobes with no pitch can be used. To form a mixed zone
for mixing and kneading, successive bilobes with a
relatively long positive pitch can be used which are
angularly spaced apart. Finally, to form a holding
25 zone, bilobes with a negative pitch can be used.

The shape of the bilobes of a twin-screw mixer
seen in the direction of the axle of the screws can be
distinguished from the corresponding shape of the
bilobes of a twin-screw extruder by a smaller width,

30 which leaves more free space for the material to be
treated, namely for the said mixture of cereal flour or
semolina and water. This smaller width of the bilobes
can be combined with a smaller diameter of the said
axles as well as with a smaller screw length/diameter

35 ratio, especially a ratio of between 7 and 10 for a
twin-screw mixer compared with a ratio of between 20
and 30 for a twin-screw extruder, for example.

The  said twin-screws may be enclosed in a
sleeve, preferably a jacketed sleeve, especially a



operations can be carried out while subjecting the said m xture of cereal
flour or senpblina and water to only a 30 relatively | ow shearing. The said
m xi ng and/ or kneadi ng operations can be carried out in a residence tine of
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rollers can rotate in a housing on axles situated in a
10 plane perpendicular to the direction of a dough stream
to be extruded coming from the mixing and/or kneading
device. They can each rotate in the opposite direction,
the teeth coming apart upstream and closing again down-
stream. The outer edge of the teeth can slide against a
15 correspohding inner wall of the said housing, thus
defining interstitial spaces intended for transporting
the dough to be extruded downstream.

The shape of the teeth may be specially
designed to avoid as much as possible any friction

20 between the teeth which mesh with each other and any
shearing on the dough transported.

Independent traction means, especially separate
motors, are preferably provided for the said two screws
and for the pump. Such a preferred embodiment of the

25 present equipment allows a @particularly flexible
implementation of the present process because it makes
it possible to independently adjust the speed of
rotation of the extruder or mixer screws and that of
the pump rollers, and it makes it possible to control

30 independently various essential parameters such as the
kneading time and temperature and the extrusion
pressure, for example.

A vacuum aspiration aperture may be provided
upstream of the gear pump. The said aspiration aperture

35 may be connected to a final mixing zone of the said two
screws, between a holding, compressing or kneading zone
and a downstréam end of the screws, at the downstream
end or between the downstream end of the screws and the
gear pump, for example. It is in fact important that at



during drying. It nakes it possible, in particular, to avoid the formation
of cracks and/or the appearance of white spots, otherw se unavoi dable, at

the- surface of the pasta, for exanple. 15 Thi s degassi ng
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compacting, can also be provided in the vacuum
aspiration aperture.
_ The said extrusion die may comprise one or more
extrusion conduits, especially cylindrical conduits,

15 generally oriented in the same direction as that of a
stream of dough to be extruded coming from the gear
pump, preferably in a direction perpendicular to the
plane in which the roller axles are situated, for
example. The shape of the extruded pasta may be

20 determined in particular by the shape of the outlet
opening or orifice of the said conduits.

The gear pump and the die may be enclosed in a
jacketed casing subdivided into compartments in which a
cooling or heating fluid can be circulated.

25 The equipment according to the present
invention is described in greater detail below with
reference to the accompanying drawing given by way of
example and in which:

- FJ.gure 1 is a schematic longitudinal sect:.onal side

30 view of a first embodiment of the present equipment,

- Figure 2 is a schematic partially open side view of a
second embodiment of the present equipment,-

- Figure 3 is a schematic partially open side view of a
third embodiment of the present equipment,

35 - Figure 4 is a schematic top view of a screw of the

- equipment represented in Figure 2,
- Figure 5 is a schematic top view of a screw of the
equipment represented in Figure 3,
- Figure 6 is a cross-sectional view of the two screws



and neshing with each other, such as the two screws of a tw n-screw
extruder or mxer, for exanple. The said two screws may have, alternately
-6-- and/ or successively, mxing, conpressing, kneading and/ or holding
zones, for exanple. These zones can be apprepriately forned by varying
the length a e di | [ raevensthe shape of the
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two screws 4 rotating in the same direction and meshing

10 with each other, namely the screws of a twin-screw
extruder. The screws have, alternately, three mixing
zones 5 and two kneading zones 6. The screws are
enclosed in a sleeve 7 having at its upstream end an
inlet 8 for feeding cereal flour or semolina and an

15 inlet 9 for feeding water.

The two screws 4 are driven by a motor 10
different from a motor, not represented, which is
provided to drive the gear pump 2.

A vacuum aspiration aperture 11 passes through

20 the sleeve 7 upstream of the gear pump 2. This aperture
is connected to the third and final mixing 2zone 5,
between the second kneading 2zone 6 and the downstream
end of the screws 4.

The die 3 comprises a plate parallel to the

25 plane in which the axles of the rollers 12 of the gear
pump 2 are situated. The said plate is pierced with
several cylindrical extrusion conduits 13 oriented
perpendicularly to the said plane.

In the second embodiment represented in Figure

30 2, the present equipment comprises a mixing and/or
kneading device 1, a gear pump 2 and a die 3 connected
in series in a line curved downwards at the level of
the connection between the said device and the pump.

The mixing and/or kneading device 1 comprises

35 two screws turning in ‘the same direction and meshing
with each other, namely the screws of a twin-screw
extruder enclosed in a jacketed sleeve 7, which jacket
is subdivided into five compartments i - v in which a

. cooling or heating fluid can be circulated. The sleeve



20 positive pitch can be used. To form a kneadi ng zone, bil obes with no
pitch can be used. To forma m xed zone for m xing and kneadi ng, successive
bi l-obes with a relatively | ong positive pitch can be used which are
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t he correspondecermeahapElairt er bidenkdsingd andni ﬁo&crfuedihgudwatby a A

S o W Ot v PRCBI LERYER ABEGeLERC 19030RIY MM S o] Qe

treated, nanel e~ sal cére I ha an mater
This snal |l er de@me¢EQMe0§|tbbegeeanpbapcanblned mnth a small er di aneter

of the sai@ axles as vghl ja3iWaasd ﬁimirhgﬁrécrew te(9t BpdiraiRer 855 g

ratio, especially a ratio of between 7 an for a tw n-screw m xer
conpared\Mtr1%P$%?¢Be€f1Beﬁmﬁ9ﬁEﬁﬂ%md°39r;3PPan9wﬁ1QRﬁRﬂ?%ﬁﬁﬂimﬁ?nefor
exanpl e. The sp4 dahdi & SRS mixnbg eaﬁéosed:ﬁ ntﬁeSbaeue,tvw e erava yaa

| acket o0 sl eouce SRRERLBhLY Bre 4o rebteiR e RS I St v,
sl eeve three mixing zones 5 consisting of bilobes with a long

10 positive screw pitch 16. A holding zone 15 comprising a
bilobe with a negative pitch 17 is intercalated between
the first two mixing zones.

The said compressing zone 14 comprises bilobes
with a short positiﬁe pitch 18. It is intercalated

15 between the second and third and final mixing zone. It
is intended, just 1like the said holding zone 15, to
ensure good filling of the screws, in other words good
compacting of the mixture, so as to avoid mixture
particles also being aspirated by the wvacuum.

20 - An expelling device is provided in the form of
an expelling twin-screw 30 in the vacuum aspiration
aperture 11. It is intended to expel into the mixing
and/or kneading device 1 the mixture particles which
may have been aspirated in spite of the said

25 compacting.

The two screws 4 are driven by a motor 10
different from a motor, not represented, which is
provided to drive the gear pump 2. The latter is
connected upstream to the front outlet 20 of the mixing

30 and/or kneading device 1 via a conduit 19 curved at 90°
and a vertical connector 21. The axles of the two
toothed rollers of the pump are situated in a
horizontal plane.

The die 3 comprises a horizontal plate pierced

35 with extrusion conduits oriented in a generally
vertical direction.

The part of the equipment comprising the curved
conduit 19, the connector 21, the pump 2 and the die 3
is enclosed in a jacketed casing subdivided into four



may have at an upstreamend one or nore inlets for feeding cereal flour or

senol i na and/or water into the 5 screws, and at a downstream end,- an outl et
for the said m xture. The gear punp may conprise two toothed wheels, or

t oot hed rollers which rresh with each ot_hqu The t wo roIIers can rotate in a
housi ng on axl es _situat in,a 1Q_ plane end| cul to the ggaec,t igon of

a dough streafPMBAFETER d&} SotfngiPro n? xiSRP or®%n
devi ce. They ¢amidacanr (hia’:ltca.ndulidtfed).ppom te di rect ion, the teeth com ng

apart upstream and c| g Ngy GOUN 0 SAL RN TAB QR 205 Ofr e d oot

can slide against a correspon rnner wal’l
t hus defi ni ng3i,nt thSt |praSespac%Bpanamaedccbmnsmspmr tmiixinche asal/gr to be

ext r uded @m&h@sa% of t?gaygghﬂgg%y e&i@' hy el

avoid as much as pos I bl e anylerlct t ween t e teeth whic rresh _
with each ot hdp &ﬁé’léﬁy ighaark e dhroken (doWRvardnsabr raght| gaglesdatk

traction neanghee3pe@laldfy tﬁfé)aé&i:%é@i&ﬁsbe&béeﬁreﬁéréahﬁ AePiicée@ridr the
said two screv\/??sand for the punp. Such a preferred enbodi ment of the 25

pr esent eqw ™:lows a particularly flexible inplenentation of the
present process becaughe tmimims andj/oxsikheadbngndewdrdent | vombjrisest he

speed of 1¢t aEL:B” é’érévpg %ﬁ%ﬂg@’ 5 %)éersétﬁé e\asir%%%itolﬁataﬂé meshing
with each other, namely the screws of a twin-screw
mixer enclosed in a jacketed sleeve 7, which jacket is
subdivided into three compartments i - iii in which a
cooling or heating fluid can be circulated. The sleeve

15 7 has, at its upstream end, an inlet 8-9 for feeding
cereal flour or semolina and for feeding water. The
sleeve 7 has, on the underside of its downstream end,
an outlet 20 intended to allow a vertical stream of
dough to be extruded to escape downwards in the

20 direction of the gear pump 2.

As indicated in Figure 5, the said two screws
4, of which only one is represented, have, at their
upstream end, a mixing 2zone 5. They then have
alternately five mixed 2zones for mixing and kneading

25 each consisting of a few bilobes 24 with a relatively
long positive pitch angularly spaced apart relative to
each other, on the one hand, and four kneading zones 23
each consisting of two bilobes with no pitch 25. They
have, at their downstream end, an outlet zone

30 corresponding to the said outlet 20 and consisting of
two bilobes with no pitch 25 separated by a space 26.
The said outlet 2zone is followed downstream by a
holding zone 15 consisting of a holding bilobe 17 with
a negative pitch.

35 - The two screws 4 are driven by a motor 10
different from a motor, not represented, which is
provided to drive the gear pump 2. The latter is
connected upstream to “the outlet 20 of the mixing
and/or kneading device 1 via a vertical connector 21.



the punp rollers, and it nmakes it possible to control 30 independently
various-essential paranmeters such as the kneading tine and tenperature
and the extrusion pressure, for exanple. A vacuum aspiration aperture may
be provided upstream of the gear punp._. ¥ said aspiration aperture 35 my
.be-connected to a final m xi'ng zong of ,the said two screws, betwee

hol di ng, conpressi ng ®r VRGN RSBLRELPR FPESRNES ebin &fd ?)‘?n’??l‘ét?érews

at the dovmfstatteammddombei-eamn dri odwnshe eanrens o, t o schewssabhd t he
gear punp, a aj_.a one
hol di ng, conp es§ﬁﬁg §°“Enéadud§“éoﬁ rﬁ?ﬁ%%é% dpbé mégﬁt:éy%%ggé%acuum
aspirati on aptaceref avhethelding bhlebeol7inlets for feeding flour and/or
water intg the screwsypso A3ds B¢ e Tt%e“éaéEhS&O‘}be fd+d | B ofpihe

screws, in other words good compacting the m xture ore subjecting it
to degasmlu;Pumme%léﬁﬁf%$t%ibﬁﬁl%ﬂgathﬁrh??PEFe P&3pecial |y an expel ling

twi n-screw int ended t'phexaeé |3ntdblﬁﬂ}.€.|.§és<l aghaad/zaht&neqsia‘@ dsvégced he

m xture partch S ich mght have been_as ed in spite of t sai d
Compacti ng. - CEHB < GRbEuRLen dePTanTre vaztenrad - in" ' eflralfy
vert1cal direction.
10 The part of the equipment comprising the said

connector 21, the pump 2 and the die 3 is enclosed in a
jacketed casing which is subdivided into three
compartments vii - ix in which a cooling or heating
fluid can be circulated.

15 Figures 6 and 7 show that, viewed in the
direction of the screw axle, the shape of the bilobes
27 of a twin-screw mixer can be distinguished from the
corresponding shape of the bilobes 26 of a twin-screw
extruder by a smaller width 28, which leaves more free

20 space for the material to be treated, namely for the
said mixture of cereal flour or semolina and water.
This smaller width of the bilobes 27 can be combined
with a smaller diameter 29 of the said axles as well as
a smaller screw length/diameter ratio (c.f. Figures 4

25 and 5).

The process according to the present invention
is described in greater detail in the examples
presented below by way of illustration. The percentages
are given therein by weight.

30 Example 1

Equipment corresponding to the first embodiment
presented in Figure 1 is used, in which the device with
two screws meshing with each other and rotating in the
same direction, in other words the twin-screw and its

35 sleeve are those of a Continua C37 type WERNER &
PFLEIDERER extruder, and the gear pump is an EXTREX
.22/22 type MAAG PUMP SYSTEMS pump. Water and hard wheat
semolina having a particle size range of between 250
and 350 um are fed. into this equipment.



a'spi ration aperture. The said extrusion die may conpri se one or nore
extrusion conduits, especially cylindrical conduits, 15 generally oriented
in-the sane direction as that of a stream of dough to be extruded coning
fromthe gear punp, preferably in a directd an perpendicular to the plane
in which the roller | es e I tuat ed for .exanple, The shape of the
ext ruded pasta may be ‘9d592F‘m'Ch€dai MY e uPhr @He“%hﬁﬁg o'gat't?r’é
outl et openi ntharimg i &i omtEr t bentant cfnddB % s.(3Dh&gydaropusemaidniahe+ di e
may be encl os | | agket e %Pg% V] L-Qats0 S i i ch
a cooling or ﬁég:aét p{r%l#l é?d Vgéa*:n be glgrcu a eggggg&gh ﬁpérpih%%ggh'eqﬁg\phrrent
according taixture peescirgassedii onpstrgaycri9bd itheyr eprwP, dethy |

bel ow wi t hsT efLrBnes: {¢h t g idf OHPAR¢-REm dIgEM BY20b4eN bYndey-&f i sered! €
and in which: - "Figure 1 is a'schemgtic |ongitudinal sectional side 30 view

of a first entfd®Meeff &hea BLRFRERNEIeqr®nEMin-SCrey, s 23peus &hetmtic
partially operrtd demikgwref aisecasntteidedi MyHrciigh heapr eqeat aguspmgnt, -

the present oquipical sxpfindof iEPaahiEs 0RTY Pas Pup LhCAERRRELEt o\ of

t he equi pment represerfad ¢compagisen?, pasEagise manufaztsotedatithawp i ew

of a screxvoof éeger pump, while maintaining the power developed by the
motor for driving the twin-screw (W equal to the
sum of the powers developed for the present manufacture

SC!&N)

according to the invention by the same motor, on the

one hand, and by the motor for driving the gear pump

15 (Woump) on the other hand. To do this, the flow rate of
mixture through the equipment with no gear pump is
reduced to 26.6 kg/h (20 kg/h of semolina + 6.6 kg/h of
water) by consequently adjusting the speed of rotation
of the screws.

20 With each of these manufacturing processes,
pasta, namely spaghetti, is obtained whose organoleptic
qualities are comparable to those of spaghetti prepared
in a traditional manner and having especially an
attractive yellow colour without any white spots.

25 However, the precise adjustments of the speed
of rotation of the screws and of the torque developed
by the motor driving them, just like the temperature of
the mixture and the pressure existing at different
points of the equipment, vary significantly according

30 to the manufacturing processes.

The following parameters were adjusted and/or
determined during these manufacturing processes:

the pressure before the gear pump (pl,u,,,p)

the pressure before the die (p,.)
the speed of rotation of the screws (n,,,,)
the speed of rotation of the toothed rollers of the

pump (n,,.;)
- the temperature of the mixture at the outlet of the

35

screws (T,

ixture )



equi pnment represented in Figure 3, - Figure 6 is a cross-sectional view of
the twe-screws -9- of the equipnent represented in Figure 2, and -
Figure 7 is a cross-sectional view of the two screws of the equi pnent
represented in Figure 3. In the first emjqdient represented in Figure 5 1,

t he present equipnent conprises a_nmi xing and/or kpeadirng device 1, a gear
punp 2 and a di éﬂ? &ﬁﬂﬁ? aPre, krrhe PastasekaFyet °PF8I§"- ofe theHe

and/ or kneadi neg d_ yice 1 conprises two screws 4 rotating in the same
direction and rre E r ews, ,of n- screw’

extruder. The sc S é‘g%*m t??‘é?ﬁ%?%is eb)f hFZ‘«? n¥' hg , Res g‘%ncf‘i%ws

kneadi ng zonesWg....Jhe screws are encl osed in a sleeve 7 having at its
upstream epnd an r eppl i Ra and an 15
inlet 9 fo'? fee Hr?g%oev%é%%%%%s r ews Aé%'{rwemrl vinmwwz nmot or 10
different from athSt oPPeR&EifepPBEEAYcdSOMBRBRELIGNpIRYY dded t P iRASTe
gear punp 2. ?W a@pgratlon aperture 11 passes through 20 the sl eeve 7

upstream of the gear Trg) Zalies agﬁre%urgy these parameters during

values t
these manufacturing processes are assembled and

10 presented in Table 1 below:

Table 1
conggar.ison invention

Pounp (bAT) - 30
Dy (bar) 55 50

N, e (XPM) 27 35
Nmp (PM) - 123
Tasxeure (°C) 40 40
Tpasea ( °C) 40 50
Wocrew (KW) 6.46 6.08

Womp (W) - 0.45

E, (kJ/kg) 874 589

15 This table shows that the use of a gear pump

according to the process and in the equipment according
to the present invention makes it possible to
substantially reduce the energy consumed to produce
1 kg of pasta, compared with a process and equipment
20 which are otherwise similar but not comprising the use
of a gear pump.
Examples 2-4
Equipment corresponding to the second
embodiment presented in Figures 2, 4 and 6 is used, in
25 ' which the device with two screws meshing with each
other and rotating in the same direction, in other



I's connected to the third and final mxing zone 5, between the second
kneadi ng zone 6 and the downstream end of the screws 4. The die 3 conprises
a.plate parallel to the 25 plane in which the axles of the rollers 12 of
the gear punp 2 are situated. The said pliaje is pierced with several

cylindrical extr on condpits 13 oriented r pendi cul ar to the sajd
oY anoe 1 Bt he wen e e ST U FRa i E8g ALrad Ry e Jhgses Rl B dah:

equi prent conuypee WERNER | &gPEDEIDERERec@titrgdéaviayel lthea gear pump Asand a
di.e 3 connected 4 €S el M Ll e at e el .o he
cTAoofER 330 108 S bURO Whfe2lardd Crb Bl il

connection between" ( _ ) € m Xi ng and/ or Kneadi ng
device 1 conpsiened.iz® hawingr @awvspauvthtche isizsherange d¢iff ebetwaenn®@Sfeshi ng

with each ot hghg RYE LN e FEEWD Hnits tg&ﬁdﬁ.ﬁw extruder enclosed in a
j acketed sleeve 7, which jacket is subdivided into five conpartnents i - v

in which a cooling or ?nde%tire | @f dsemRlEBacianch WAk’ HA¥iBgedyavatexr 10 -
7 has, at itsceptlentameind 313 iiy eichted pHeda®d NGnE! ddleadddUr ™e
semol ina and,for feodigg veten.  Avacyumasyialion goeriire AL passes
t hr ough t he sffe&r¥ g P pump P
using a vacuum of 0.2 bar. The residence time of the
10 mixture in the twin-screw is about 45 s. The mixture is
extruded through a die having extrusion orifices of
~ circular section of 1.85 mm in diameter.
By circulating a cooling and/or heating fluid,
a temperature of 25°C is maintained in the first four
15 compartments i - iv of the twin-screw sleeve, a
temperature of 30°C in the last compartment v of the
sleeve, and a temperature of 45°C in the compartment ix
enclosing the die.
Under these conditions, three manufacturing
20 processes are carried out during which the parameters
defined in Example 1 and the quantities of semolina and
water used take the values presented in Table 2 below:

Table 2
25
Example 2 Example 3 Example 4

semolina (kg/h) 105 115 125
water (kg/h) 31.5 34.5 37.5
Poump (PAT) 8-12 8 9
Py (bar) 100-104 104-106 96-100
Nocrew (XPM) 90 95 100
N (TPW) 39 44 46
T, e (°C) 39.4 39.6 a1
Toreea (°C) 46.6 a8 ' 50

With these manufacturing processes, pasta,



7 upstream of the gear punp 2. 5 As indicated in Figure 4, this
aperture 11 is connected in a position overlapping a conpressing zone 14
and a final mxing zone 5 of the said two screws 4 of which only one is
represented. These two screws have three yg xi ng zones 5 consi sting of

bil obes with a lo 10 sitive ;screw pitch 16.. A holding zone 15 .,
conprising a Nﬁ“b%&mf?ﬁggehgéat i %Y’ghnﬁ iwg‘licﬁ’t 23| e AHHIREE he
first two m xiyellawescoltrer sawdthomur essiyng whitce 14spotpri sexl biwldees wit h
a short positi ' [ L L rc te en th on nd
third and fi nﬁ\ﬁnﬁéﬁ; n .ézl%%e.&lll%fll'%{]%%t e%lcigd, gfgjng’tar%g;\get %é: sgzll’g)e%eol g‘l’%g
zone 15, to ergraghefdvd prepared ointactxadihionak wanverwor ds good

conpact i ngsof Ex@fpTdsx§uam} 6s0 as to avoid mixture particles also being

aspirated by the vacuum 20 An expel ling devige is provided in
the formof an expel | i TR t RERSEIWR 338 nSARELESc uBMEaspRr BFR®n BARRS%Ir e

11. It is int ml Vat"lbbcﬁxml Ebd&h@l@%g W4/} Nngxeept ofdtnatid ngadevitkhatl 4 he
m xture particles whi e, ave een_.aspirate i spite t he
ar d 25 "comp RN GESRESRcPenE § AP Vetet, SEuRRerIaT (998 En:
from a not or, whetaty eplevenheyinghiahpartprdei ke ocramyee ofhes Yeki0 pemp 2.
The lattefyis GPEERELERS %témnt‘&ghe front outlet 20 of the m xing
Under these conditions, two manufacturing
processes are carried out during which the parameters
defined in Example 1 and the quantities of flour and
water used, just like the water content of the mixture,
15 take the values presented in Table 3 below:

Table 3
' E:kample 5 Example 6
flour (kg/h) 75 85
water (kg/h) 25.2 26
water content. (%) 33 31
Peurp (bar) 12 10
Pse (bar) | 85-90 85-90
N e (TPM) 85 90
Ny (TPM) | 29 33
Toireus (°C) | 39.7 40.8
Tpasea (°C) 48 52
20 With these manufacturing processes, pasta,

namely spaghetti, is obtained which has an attractive
cream colour without any white spots and whose
organoleptic qualities are very similar to those of
spaghetti prepared in a traditional manner.
25 Example 7
An apparatus corresponding to the third



30 and/or kneading device 1 via a conduit 19 curved at [err] and a
vertical connector 21. The axles of the two toothed rollers of the punp are
situated in a horizontal plane. The die 3 conprises a horizontal plate
pierced 35 with extrusion conduits .opkented in a generally vertical
-direction. The_part, _of .the equi nf_c ri.sing the cuyved, conduit 19, the
connector 21, e{rﬁgd&wtz pﬁﬁf%l"ﬂ:ger%ilenﬁgguﬁﬁﬂl gSe% i3 faﬁﬁef‘g&dcaﬁnng
subdi vi ded. iwhdchouthe dewice odrtgar twent screws imeshimdni ovitch cealdhng or
heating Tl ui dogRBsDeafl HElethg! d NEREN' LamEMEH LB oA 2P GF Uil N
Figure 3, the present apparaius Tonprises a m xing and/of 5 Kneadinig device
1, a gear punpoZdgndtheditwin-warewt aad niterislkeeve aarencthesrerpiownwar ds
at right angl geasot eixevelbofsibe A em | 2n Mator e t BRasa Kk dguage and
t he punp. The m xi ng and/or kneadlzg device 1 conprises 10 two _sCrews
turning in thRUSRMESid ACRERNACAREhENBWMARG RYMRY HERteR aABAYy haxd
screws of a twheatCledtolidt Kdeimsed pardijclekelitt StoHRye 6f Wakwenacket

IS 250 and 300 um are fed to this equipment.

A mixture of semolina and water having a water

10 content of 30% is thus prepared and kneaded. The
mixture is degassed upstream of the pump by aspiration
using a vacuum of 0.2 bar. The residence time of the
mixture in the twin-screw is about 45 s. The mixture is
extruded through a die having extrusion orifices of

15 circular section of 1.85 mm in diameter.

By circulating a heating fluid, a temperature
of 48°C is maintained in the three compartments i - iii
of the twin-screw sleeve and in the compartment ix
enclosing the die.

20 Under these conditions, a manufacturing process
is carried out during which the parameters defined in
Example 1 and the quantities of semolina and water used
take the values presented in Table 4 below:

25 Table 4
Example 7
semolina (kg/h) 800
water (kg/ﬁ) | 200
Ppunp (bAY) 8
Py (bar) 110
Ngcrew (rpm) | 70
Npump (rpm) 36
Tuixcure (°C) : 39
Tpreea (°C) | a8




subdi vided into three conpartnents i - iii in which a cooling or heating
fluid-can be circulated. The sleeve 15 7 has, at its upstreamend, an
infet 8-9 for feeding cereal flour or senolina and for feeding water. The
sl eeve 7 has, on the underside of its doygsiream end, an outlet 20 intended
to allow a vertical streamof dough to be extruded.-to escape downwards in
the 20 direction of the gear punp 2. As indicated in Figure 5 the said
two screws 4, of whi cithl $hise nanufgrhesingdprhaess, apasta,r naselyam

end, a m Xi ”gseﬁéa’é{?eétz;h% (i faE @h&@?“*’ﬁ{ﬂe {5 ‘é‘%t’?ﬁ&%‘iv@nﬁéliaﬁ

m xi ng and kn each consistin | obes 24 wt

relatively | cﬁ@l?}é)’gl piLEBoytt @Piénybll’a'ﬁl \BRQ¥R cBNd p ¥hoses| @¥gaRCL ePkich

ot her, onst heqdTei b8ad ., aaedcmwaﬁémﬁ@ll Nk Z8Veh 8dpeRsbretsitidsd 8f two
bi | obes with no flEtCh 25. The downstream end, an

outl et zone %P ?%s%?ﬂ?ﬁédtbntﬁet§3&ﬂt68f’ﬁit M3BRERd consi sting of two
bi | obes wi t h Example & 25 separated by a space 26. The said outlet zone is

fol | owed downstream bé(agggoll@ Q{%&Syggﬂs%gfdﬁgwﬁéare n%lqu% }LRbe 17

with a negative pitch SCrews r| Ven a notor
10 different fhenmannerodesgsibedprias dxanplens chekeeptoiatedche ﬂacve t he

gear punpol. cfiee | @l tgfe! SiLONBEAL GhdPSt 'RMIIIC S NRa0RL | &n 2@nf LhE

m Xi ng
hand, a configuration causing incurvation of the
extruded dough and, on the other hand, an s-shaped
outlet orifice, such that the extruded dough rolls up
around its axis in the form of a helix.

15 The pasta thus extruded has a wall thickness of
0.75 mm and an apparent diameter of 6 mm. They are cut
into sections 4-5 cm in 1length with the aid of a
rotating knife pressing against the die. Short pasta in
the form of helices is obtained which has a yellow

20 colour which is both intense and translucent, without
any white spots, and whose organoleptic qualities are
comparable or even superior to those of helices
prepared in a traditional manner.

Indeed, for comparison, similar traditional

25 pasta is prepared with the same die, but with an
apparatus comprising a traditional mixer, . kneader and
press. Short pasta in the form of helices is obtained

" which has a more or less matte light yellow colour
without any white spots.

30 Samples of this pasta are cooked for 4.5 min in
salted boiling water. The results of visual assessment
and tasting of this pasta by experienced tasters are

presented in Table 5 below:



and/ or kneading device 1 via a vertical connector 21. - 12 - A vacuum
aspiration aperture 11 is connected, at the downstream end of the screws 4,
tothe said holding zone 15, and nore precisely to the downstream face of
the holding bilobe 17. 5 _ The axjgs_of the two toothed rollers of
t he punp 2 areliayléuilt ed in a horizontal plane. The die 3 conprises a

hori zontal pla rced Wi th extrusion conduits oriented in a generally

vertical direftron. TTWWWe
sai d connect o _21, the punp 2 and t heSTR%EtEnal BekicEgeqibehicas) anReEtng

casing which subdi vi ded _into |fdy eemsa¥iBad t NENt ‘§t¢/idhe inventfon\hi dh a
cooling or het| rlurd can he circplated. 15 ures o6 an 7.
show that, éﬁg’a ofj fhe pREoielect i pPPPEST OF S8 PRk ax | BOTS %% 8%%pe of tjhe

bi | obes 27 of|mstai n-screw m xer can|bighti gélizegui shed {einsibicent more
cor respondi ng shape of the bi I obes 26 of a twi n-screw é¢xtruder ler

intense v lp.(oa smal
wi dt h 28, V\IhIhEI eaves—ote—Free—20 space or—tre—rateF Tuﬁivjﬁe#‘ﬁe&('ﬂd,

nanely for theocdanxl ofi xbeirceckdd pasen|brfigbtirlight spsidbwnjevend brighrer light

yvellow
texture of the cooked al dente even firmer
pasta
Example 9

Short pasta in the form of a helix is prepared
5 in a manner similar to that described in Example 8,
except for the fact that a soft wheat flour is used
under the conditions described in Example 6, instead of
a hard wheat semolina.
For comparison, similar pasta is prepared with
10 the same die, but with equipment comprising a
traditional mixer, kneader and press.
Samples of this short pasta in the form of
helices are coocked for 4.5 min in salted boiling water.
The results of visual assessment and tasting of this
15 pasta by experienced tasters are presented in Table 6
below:

Table 6

helices, for helices éccording

comparison to the invention

colour of the uncoocked pasta |off-white more or |off-white more or

less matte brown less translucent
brown
colour of the cooked pasta white bright white

texture of the cooked pasta |not quite al dente |al dente




ThIS smal l er width of the conbi ned wi.th a snaller

di aneter 29 of the said axrlummlu\muﬁmmﬂsmal Lier. .sCrew engt hidi anmet er
ratio (c.f. Figures 4 25 afd 5)." THe ﬁrocess a¢cord|ngutp.the pr esent
invention is described in greater detail 3¢ 1he: 'exanpl es-—presented! bel ow by
way of illustr %@ﬁ{ The percentages are given therein by weight. 30
Exanple 1 Equﬁg corresponding to the first enbodi nent presented - in

Figure 1 is used, in Wrategdefdevithe warufautiecs cof pashang ik twhieish

other and rotati hegs LN s d
CLa a5 sl eover BPgtdrg 82" UFeR! T of "sghOELpYT0R iy PSS 1
PFLEI DERER ext& Lmateramnttle@tgszaﬁ Ponp0ks isn m@zl 2het yriectMicsG FVP
SYSTEMS pu cF“Qn anq V‘I@%xé%ﬂﬁlaa“a é??a\&la[&e?r:%d'ﬁize tﬂezeféé’é‘ge of

between 250 and 350 |err[mare fed into hjs equi p 39.9 kg/h
of a mxture dthafenthe® nBIXRHrRalsr Wda Bt BFeﬁﬁhPSntltoftwgk( R kg/ h

of SenD|Ina'+é&ékﬁgﬂéhcﬂld%Wfﬁﬂ thé dddsopr&pgesd pasipkneaded. The m xture
's degassed, UpStrqu}ocesst accé%é“hg tgé Claim 1, in which the
| mixing and/or kneading operations are performed in a
10 device with two screws rotating in the same direction
and meshing with each other, the said two screws being
preferably the screws of a twin-screw extruder or
mixer.
3. Process according to Claim 2, in which the said
15 mixing and/or kneading operations are carried out in
20-60 8, a pressure of less than or equal to 30 bar, or
even of less than 20 bar, preferably of between 1 and
12 bar, is maintained upstream of the pump, the
pressure exerted by the pump on the mixture in order to
20 press it through the die is 50-120 bar, preferably 80-
120 bar, and the temperature of the mixture is held at
a temperature of less than 55°C during all the
operations.
4. Process according to Claim 1, in which the said
25 cereal flour has a particle size range of 50-150 um or ~
the said cereal semolina has a particle size range of
250-350 pm. | |
5. Process according to Claim 1, in which the
mixture is degassed upstream of the gear pump by
30 aspiration using a vacuum of 1less than 0.5 bar,
preferably of less than or equal to 0.2 bar.
6. Equipment for implementing the process
according to one of Claims 1 to 5, comprising a mixing
and/or kneading device, a gear pump and an extrusion
35 die. .

7. Equipment according to Claim 6, in which the
said mixing and/or kneading device comprises two screws
rotating in the same direction and meshing with each
other, espeéially the two screws of a twin-screw



5 aspiration using a vjﬂmmmumﬁm’m The re5| dence time of the mixture
in the:twi.n-screwis a xture extruded through a

die having cylindrical. ‘extrusi oft conduits of 1 85 nmin_di ar_r:eieruwFor
~ conparison, pasta is manufactured w thautaia -10 g@a;"pj ~white b
mai ntai ni ng the power. devel.g by the notor for drivi'ng thg‘ ;\M n-scfew
[err] equal t(?x[cl%gl St "Fﬁgergowers devel oped f or! lh&péesent sranuf-act ure
according to #he mverﬁqtmpntgnﬁ haceamdingt dt¢ 6Aatie dne imanwhiahd the t he
motor for driy F5 al€bthac@ly! NapgiRer andesi YN S,

the flowrate OP' mxture t hrough’ t he equi p no gear punp Is reduced
to 26.6 kg/h @ickipg.h ampRessing, Keeadidy hapd/aEt 8Pl dapac #eReFuedNd

adj usting g he tyesethpfe rHt @éhQﬂh?&lhﬁétéQr Q“&:LOZQD:E betweenv\ébhanaacztb of
these nmanufacturi ngce rocesses g narre het t Jé 'S 3§t ned whose
organol eptic &4l i% Ny RCEWpSEERY e?o°t"'h v%ﬂbh t 8P<p Fd&%n a
tradi tional medier-soyéewhandiey especially an attractive yell ow coI our

wi t hout any ite spo ve egi se, ts, of

t he speed of rot ation%u@enstcr ﬁgogﬁg@f #%e garl%e%deve%g%yﬁggggt he

nmot or dri vi ng vialeamm jasgiinatiden apartiyre upstredm 1o that@ear apamphe
pressure £xi shigng al - dichfighiie PakBbashg! NG CEMRRAP™; 3 YwRLER! fxant !y

according 30 "to the acturlng processes.
said two screws are enclosed in a jacketed sleeve in

which the jacket is subdivided into compartments in
which a cooling or heating fluid can be circulated, the
said sleeve has, at an upstream end, inlets for feeding

15 cereal flour or semolina and/or water, and the gear
pump and the die are enclosed in a jacketed casing
which is subdivided into compartments in which: a
" cooling or heating fluid can be circulated.

"l \\\\\T ﬁfi‘ \‘iﬂ\‘”‘“"



The foll owm ng paranmeters were adj ust ed g giQr determined during these
manuf acturi ng processes: - ThisS ‘i \%ore the gear punp [err]. .., the

pressure before the die [err]j ed of
drolleg

[err] - the speed of rotatio ,;Irs of ;h,e,“ppﬁrp [er ]

.the tenperat BCt he mixture at the outlet of t._g,_ﬁ_«'iQLews:a- ~ 14 -

- the tenperature of P98c8§§t andt erdﬁ;ﬁdétdtetfcﬁf tﬁiﬁufﬁ@t\ﬂﬁﬁé prbBgspover
devel oped by the not qr f the scr.ews e(rﬂ{]S i wer devel oged by the
punp notor [ ePRPL a“tl’ré1 hig e‘ﬂ'éﬁtwec uﬁﬁf?ﬁ §&P“ng ¥ BECPatPRoduced
[err] The val and waker huvthesa pateretooteht iof) 25e66% imnpreparedng

processes ar ?ﬂ%:ﬁ@?‘gﬁrﬁerﬁ nﬁ?%gd?ﬁr StRd iQ L%E%djeéje%)g%rlggkﬁg

compari son
it through -an extrusion die with the aid of a gear
pump.

ti.on of the: screvvs

Figure 1



[err] (bar) 55 50 (rpm

(rpnj‘-_" -
40 - 50 [err] 6. 46

0. 45 Es(kJ/kg) 874 589 15

123 [err] [err] -
6.08 [err] (kW

27 35 [err]
40 40 [err]

This table shows that

the use of a gear punp according to the process and in the equi pnment

according to the present inventiggg§nakes
d to produce 1 kg of pasta, conpared

substantially reduce the energy con
with a process and equi pnent 20 which are
conprising the use of a gear punp. Exanplfd
to t he second enbodi nent presented
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the sanme direction, in other ~ wordsfth
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possible to
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senol ina having a particle size range of between 250 5 and 300 [err]n1are
fed to“this equipnent. A mxture of senmplina and water having a water
content of 31%is thus prepared and kneaded. The m xture is degassed
upstream of the punp by aspiration using a vacuumof 0.2 bar. The residence
time of the 10 mixture in the twin-screwis about 45 s. The mixture is
extruded through a di e having extruagygiorifices of circular section of
1.85 mmin dianmeter. By circulating oling and/or heating fluid, a
tenperature of [err] is maintained in the first four 15 conpartnents i -
iv of the twin-screw sleeve@2 a i&jpergaigre of [esr] in the |ast
conpartnent v of the sleeve, an
i X enclosing the die. Under th
processes are carried out dur
and the quantities of sé@blira

Table 2 bel ow. Table 2 25\Exdnp|e?2 N pl e 4 senolina (kg/h)
105 115 29 . : 34.5
37.5 [err] (bar) 12 [err] (bar)

100- 104 104- 106 gik;ﬂﬁ .
1

~
"FIG. 2
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[err] (rpm | 90 95 100 [err] (rpm
39 VT 44

. 46 [err] 39.4 39.6 41
[err] 46. 6 48 50 Wth these nanufacturing
processes, pasta, - 16 - namely spaghetti, is obtained which has an

cattractive yell ow col our without any white spots and whose organol eptic
qualities are conparable to those of as hetti prepared in a traditional
manner. 5 Exanples 5 and 6 The proceaurg?is carried out in the manner
described in Exanples 2-4, except for the fact that a prem x (prepared with
a rapid mxer) of water and soft wheat flour having a particle size range
of 50-150 [err]m 10 is@®ed to the equipnent. Under these conditions,
two manufacturing procegses are carried out during which the paraneters
defined in Exanple 1 and {\he quantities of flour and water used, just |ike
the water content of the 'xtuF%hSéS ggke t he val ues presented-in Table 3
e _ _

bel ow. Table 3 Exanpl e-J | E»ia } ¥ T o
T jﬁjﬁ[
- )

Y )

1
—~

FIG. 3

(10 |




25.

flour (kg/h) 75 85 water (kg/h)

26 water content (% 33 31 [err] (bar).

10 [err] (bar)- 85- 90 85-90 [err] (rpm

90 [err] (rpm 29 33 [err] [err]

40.8 [err] 48 52 20 Wth these
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wheat senolina having a particle size range of between 250 and 300 [err]m
are fed-to this equipnent. A mixture of senolina and water having a water
10-content of 30%is thus prepared and kneaded. The m xture is degassed
upstream of the punp by aspiration using a vacuumof 0.2 bar. The residence
time of the mxture in the twin-screwis about 45 s. The mxture is .
extruded through a die having extrusio rifices of 15 circular section of
1.85 nmmin diameter. By circulating 52£ti ng fluid, a tenperature of [err]
is maintained in the three conpartnments i - iii of the tw n-screw sl eeve
and in the conpartnent 1ix enclosing the die. 20 Under these

condi tions, a manufacturing process is carried out during which the
paraneters defined in Exanple 1 arEL@ qanti ties of senolina and water
used take the values presented in fTab™€. 4\de|l ow. 25 Table 4 Exanple 7

senol i na (kg/ h) 800 wat er (56// h) ' 200 [err] (bar)

8 [err] (bar) 110 ns (rz , 70 npunp (rpm
36 Tmixture [err]




‘-[err] [errt’]

pasta, nanely spaghettl

48 - 18 - Wth this manufact ur”ruhémprocess'
i s obtained which has an attractive yellow col cbur

W t'hout any white spots and whose organol eptic 5 qual irtai-ds] aA¥{E qg\gﬁ)ar ab,l e,

or even superior to those of spaghett+ prepared in a tradi-ti-onal -“manner

Exanpl e 8 Pa¥paufactyre 94 Rastai th har d wheat senolina in the manner

described in Exanple 3, except for the fact. 10 that a die is used whose

condui ts have, on the one hand, a configuration causing incurvation of the

extruded dough and, &he heuwiiest hadd,

that the ext

the sPIRESAY odPVENL3ORi &6, Juch
s@m, e snamx@etéw& F3: @a' ﬂnthﬁléar B ffixtubel i X.

15

The pasta thus extruded_has a wall ckness f and an arent
di aneter of ©F rm?e’ﬁ?l%y gEQ“Eutoq n?ﬁmggl’:{‘?or?é‘d?l V:aE?ﬁﬁ ?ﬂ \M""gﬁef-’he ai d

of a rotatingodstient WLS26RG0R0dIsNPrépeured £. tﬁbomm&m i® kheatiedm of

(T ans! ucent . S0 nad ARy S rudedor £ enh o o ARlihet Bt FRRC a0

t ransl ucent,

conpar abl e orm\plemesmaetmomr afo tihties profcens.i ces

US 5,126,159 (BUEHLER AG) describes a process
for the manufacture of pasta where the three operations
of mixing, ~kneading and extrusion are performed
continuously in three separate devices, connected in
series, belonging to the same plant. Measured
quantities of the semolina and the water are provided
directly . therein, in a rapid paddle mixer which
delivers a mixture in the form of lumps of moistened

-semolina. These lumps are introduced into a kneading

device consisting of two screws rotating in the same
direction and meshing with each other, where théy are
processed into a dough of dry and brittle appearance.
This dough is introduced into a single-screw extruder
where it is pressed through a die under the pressure
exerted by the screw, in the form of pasta of section
defined by the shape of the die openings.

UsS 5,186,539 (BUEHLER AG) describes a process
for the manufacture of pasta where the two operations
of mixing and kneading are carried out in the same
device, consisting of two screws rotating in the same
direction and meshing with each other, and where the
extrusion operation ' is carried out in a separate
device, namely a single-screw extruder fed by the first
device.

US 5,139,806 (NESTEC S.A.) describes a process
for the manufacture of pasta where the three operations
of mixing, kneading and extrusion are carried out con-
tinuously in a single device . with two screws rotating
in the same direction and meshing with each other, the
pressure reqﬁired for pressing the dough through the
die being exerted by the device with two screws itself.

Each of the three procésses described above



prepared in a traditional manner. |ndeed, for conparison simlar
traditional 25 pasta is prepared with the sanme die,r but Wt Resan-
apparatus conprising a traditional m xer, kneader and press Sﬁortﬁpasta ln
the formof helices is obtained which has a more or |ess. natté!lggmtgxgllow
col our wi thout any white spots. 30 Sanpl es of it hi's: pasta are...
cooked for 4.5 min in salted boiling water. The results‘Uf“vrsuaI A
assessnment and tasting of this pasta by experienced tasters are presented

[T

. in Table 5 bel ow - 19 - Table 5 traditional helices, helices according
for conparison to the invention colour of the uncooked nore or |ess
matte nore or |ess pasta i ght yell ow

transl ucent nore intense yel | MANUFACTURESf OFhPASTAked pasta bright |ight
yellow even hpigfacg’ !|ight yelTow texture of the cooked al dente

even firmer pasta Exanple 9
Process and equipment for manufacturlng process

pasta, in wh;ch a mixture of cereal flour or semolina
and water having a water content of 25-40% is prepared,
the mixture is kneaded and it is extruded by pressing
it through an extrusion die with the aid of a gear

pump.

Figure 1



Shor t pasta [

is used under

n the formof a helix is prepared 5 in a manner--sim|ar to’}ﬁ';
t hat .described in Exanple 8,. except for the fact that a $oft wheat f1 6ur -
e condltlons descrlbed in Exanple 6, |nst¢ad of gz?aégb KDO

wheat sennllda _ n, simlar_pgsta is preparediwth:1

sane die,

kneader and pX@PFesSSiiifi es & thiss

cooked for 4.

assessnment and_ tastin of t hi ast peri enced t sters are
presented in TR é"eé" qgalbqlléedg f@g{urﬁ:op% pastgg | $cordithg
last toft ft&xdswepi'bﬁéséebourapﬁaﬂérﬁ:lmc@@leedsﬂﬁplesﬂf fanihi t e

of the cooked RN Zokigl EuEIeets tie AR, ackFRd FAERSFHECP ¥ siou "

conpari son
nore or off

but mnth eqU|pnent_ conpri si ng a tradltlaﬂal-ﬂ1xer

2 iMpliif it i | e &@fﬁgmgheuwsaht amofinddidingly

pasta not quwbeymhxthnstzﬁssEmt31nceCha| @sl.to wibbstanforlone all
manufacture ok pRasi@ralf WA Ni&velop alone all the energy required

10

is

20

25

30

35

for the mixing, kneading and extrusion operations,
without counting the fact that it subjects the dough to
high shearing.

The aim of the present invention is to. propose
a process for the manufacture of pasta and equipment
for its implementation which are simple, consume
relatively little energy and subject the said mixture
of cereal flour or semolina and water to- only a
relatively low shearing. - '

To this end, the process for the manufacture of
pasta according to the present invention, in ‘which a
mixture of cereal flour or semolina and water having a
watexr content of 25-40% is prepared, the  mixture is
kneaded and it is extruded, distinguishes itself by the
fact that the mixture is extruded by pressing it
through an extrusion die with the aid of a gear pump,

the mixing and/or kneading oﬁérationé

being ' carried out in a device with two screws

rotating in the same direction and meshing with each
other. S

Likewise, the equipment for the implementation
of the process according to the present invention com-
prises a mixing and/or kneading device, a gééf4pump'and
an extrusion die, . ' the said m1x1ng and/
or kneading device: commws1nq two screws rotating in the
same direction and meshing with each other.

It has indeed been observed, surprisingly, that
it is possible thus to manufacture pasta having organo-
leptic qualities at least comparable to those of pasta
manufactured by a traditional process, in spite of the
fact that this dough obtained by the said.mixing and/or
kneading operations subsequently passes through a gear

BHEHCPHSt a iSFahe f HoWard %elldéyiare



m xture of cereal flour or semnlina and water having a water content of 25
- 40%-i § prepared, The m xturtq—:\i' ‘kneaded and it is extruded, characteri-zed:

2 I e o e e e

gar punp, the nixing andfor -kneadi ng™- i
operations being perfornmed in a device ¥#th two screws rotating in theé “sane
direction and neshing with each other, the said two screws being preferably
the screws, 9f,s@ tWw n-screw extruder or mxer. 2. Process according to
Claim1, in ich the said m xing and/ or kneadi ng operations are carried
out in 20 - 60 s, a pressure of less than or equal to 3.0 bar, or even of
| ess than 20 bar, preferably of between 1 and 12 bar, is naintained
upstream of the puftp, tRrogeessfior ¢her tradulfipctheepofppastahe in whikcd ian
order to press it through the die is 50 - 120 bar, preferably 80 - 120 bar,
and the Péxperatef cegralhblonkQf gemalhpg @ngt Wates dpsrindupevdier aentemin

55C durin |t qQper ati ons . Pr ocess, accor dj t j 1, i i ch
The mt BT A dBChother e n bhn minute S Hiikadsyt aus: 14y e ranietl ©
vacuum OEhL?Qét%Ffﬁecﬁ) 1 e £RLef ﬁﬁ@'@lélhé)fmil}éﬁﬁ‘et sgneﬂfrﬁ’&é@lb&} Bl iR -

4. Equi pment tor 1 nplfementing the process according to one of "Clains™1 to
5, conprigi fgrSudh X @x@RULEnkaLaGHth daei §€d Gf 3L FeaRUPRmB CLIR neKifhgSi on

die, the said m xing and/ or kneadi ng device conprising two screws rotating
in the samd/drr Bneadingndpeeshiongs woeingaperivined impacdeviget wéthwiwo
screws of a tw n-screw extruder or m xer.
screws rotating in the same direction and meshing with each other,
the said two screws being preferably the screws of a twin-screw
extruder or mixer.

2. Process according to Claim 1, in which the said
mixing and/or kneading operations are carried out in 20 - 60 s, a
pressure of iess than or equal to 30 bar, or even of less than 20
bar, preferably of between 1 and 12 bar, is maintained upstream of
the pump, the pressure exerted by the pump on the mixture in order
to press it through the die is 50 - 120 bar, preferably 80 - 120
bar, and the temperature of the.mixture is held at a temperature of
less than 55°C during all the operations.

3. Process according to Claim 1, in which the mixture
is degassed upstream.of the gear pump by aspiration using a vacuum
of less than 0.5 bar, preferably of less than or equal to 0.2 bar.

4. Equipment for implementing the process éccording to
one of Claims 1 to 5, comprising a mixing and/or kneading device,
a gear pump gnd an extrusion die, the said mixing and/or kneading
device comprising two screws rotating in the same direction and

meshing with each other, especially the two screws of a twin-screw

extruder or mixer.



5. Equi pment _according to daim4, i-n which the said screws have,

al ternately and/or succeSS|veI m Xi ng, conpressing, kneadlng and/or‘“““
hol di ng zones, Lmu““ﬂu Iengt h/d| ameter ratio of be’iween g;o-{ %fb[ ‘‘‘‘‘
for .a tw n-scr | | between 7 and 10 for a tw ¥t ew ni.Xe %sgeﬁ =

Equi pnent according to O aim4, conpristhg a vacuum aspi r atFon

aim4, conpristhg a vacuum aspi I’at’T'OT\ apert ure
upstream of the gear punp. 7. Equi pnment according to aim4, in which

the said two screwg are ngaéﬁé_ Eeaﬁrdﬂﬁ% Coglfﬁi%vé 1% Wi e Jeaglset

I s subdi vided into conpar nts in I ng or heating flurd can be

circul at gdrewSchswe d sdlteavnatldy, and/cn sifddeedreed, minl Ry s dapreeedngg
cereal flour or senolina and/or water, and the gear punp and the die are

encl osedkneadingcist/cd baiding wonels,i and aibhdiywhaee & Aength/ipbanetert gatio
whi ch a ggokl)égvgv]eeori 2hoeaa:[nldn%0f li:'glrdaCtﬁ:ﬂv?lri3 escczlerwcglic?:grgger or of between 7 and
10 for a tw:.n-screw mixer.

6. Equipment according to Claim 4, comprising a vacuum
aspiration aperture upstream of the gear pump.

7. Equipment according to Claim 4, in which the said
two screws are enclosed in a jagketed sleeve in which the jacket is
subdivided into compartments in which a cooling or heating fluid can
be circulated, the said sleeve has, at an upstream end, inlets for
feeding cereal flour or semolina and/or water, and the geai: pump and

the die are enclosed in a jacketed casing which is subdivided into

compartments in which a cooling or heating fluid can be circulated.



