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3. Apparatus for extrusion of foodstuffs
comprising an extruder and a cutting means disposed'
in front of a nozzle head of the extruder, in
particular for carrying out the method according to
either of claims 1 or 2, characterized in that the
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vacuum chamber provided with a reduced pressure
means, that at the vacuum chamber a lock is provided
for the discharge of extruded and cut-off foodstuff
from the chamber and that the vacuum chamber is
connected to a condensor arranged for condensing said
vapoutrs in step iii),



e e i ey i o= - 1+ £ s 2 bt e s i

COMMONWEALTH OF AUSTRALIA

PATENT ACT 1952

COMPLETE SPECIFICATION 5 9 6 3 5 g

(Ollflnal)

FOR OFFICE USE

Class Int. Class

Application Number:
Lodged:

Complete Specification Lodged:
Accepted:
- Published:

Priority:

|
|
\
\
|
I Related Art:

OHG,
Name of Applicant: HEINZ SCHAAF4 2

Address of Applicant: Queilwog 14 + 19a,
6277 Bad Camberg-Oberselters,
FEDERAL REPUBLIC OF GERMANY

Actual Inventor(s): Heinz SCHAAF

Addresg for Service: DAVIES & COLLISON, Patent Attorneys,
1 Lititle Collins Street, Melbouine, 3000.

Complete Specification for the in..ntion entitled:

"METFOD AND APPARATUS FOR THE EXTRUSION OF FOODSTUFFS"

The follawing statement is a full description of this invention,
including the best .jethod of performing it known to us =

/7

NI R S R LR



Ay

L | | v’:‘tU'-r‘xI58651/86

P(Vl" ©  WELTORGANISATION FUR GEISTIGES EIGENTUM
St _' Integgation Ur Y. 2
INTERNATIONALE ANMEL5~J E E 1 N DEM VERTRAG UBER DIE
INTERNATIONALE ZUSAMMEN ER U BI ES PATENTWESENS (PCT)
(51) Internationale Patentk ‘assifikation 4 : (ll) Internationale Veroffentlichungsnummer: WO 86/ 06256
A23pP 1/14 Al (43) Internationales
Veriffentlichungsdatum: 6. November 1986 (06.11.36)

gg) Err::n:ﬂ/; o Id Sfiir US) SC H
) nder/Anmelder (nur fiir SCHAATF, Heinz [DE/ . -
DE); Quellenweg 14 + 19a, D-6277 Bad Camberg- A.0.J, P. 1 8 DEC 1985
Oberselters (DE).
(74) Anwalt: MULLER-BORE, DEUFEL, SCHON, HER- AUSTRALIAN

(21) Internationales Aktenzeichen: PCT/EP86/00227 | (81) Bestimmungsstaaten: AT (europdisches Patent), AU,

BE (europiisches Patent), CH: (europdisches Patent),

(22) Internationales Anmeidedatum: 17. April 1986 {17.04.86) DE (europdisches Patent), FR (européisches Patent),

GB (europdisches Patent), 1T (europﬁischc_s Patent),
JP, LU (europdisches Patent), NL (européisches Pa-

31) Pﬁofititsnkt@nzeichen: P3515617.1 tent), SE (europdisches Patent), US.
(32) Prioritiitsdatum: 30, April 1985 (30.04.85) E 3
(33) Priorititsland: DE Versffentlichi _E_;" .

OHG, Mit internationalem Recherchenbericht. a2

(71) AnmelCer (fiir aile \Bestimmungsstaaten ausser US): Mit gednderten Anspriichen.

HEINZ SCHAAFANAHRUNGSMITHEL-EXTFP. G-
SIONSTEEHNTHE [DE/DE]; Quellenweg 14 + 19a,
D-6277 Bad Camberg/Oberselters (DE).

10] 1991109 SI PUB G} UCHIS
IpUN  9PBW  SJLAWPUSUIY

3} SUrEjuod JUSWNI0P ST,

“TEL, LEWALD, OTTO ; Postfach 260247, D-8000
Miinchen 26 (DE). 18 NOV 1386

PATENT OFFICE

e w W .

(54) Title: METHOD AND DEVICE FOR THE EXTRUSION OF FOOD PRODUCTS
(54) Bezeichnung: VERFAHREN UND VORRICHTUNG ZUM EXTRUDIEREN VON NAHRUNGSMITTELN

%
3

{
§ 77»12 14
20

_{

[S——)

S+
PS!
—
[ <]

)
.{57) Abstract 22 /‘% 16

T~

The extrusion of food products is carried out at a pressurz lower than ijxe atmospheric pressure, thereby enabling to
reduce the temperature of thie dough to be extruded, It becomes thus possible {0 extrude materials and let them expand,
materials which couid not otherwise be used, either because of their heat sensitivity or because of their thermoplastic pro-
perties. Simultaneously, vapors coming out of the extruder may be condensated, thiereby enabling to recover volatile aro-
mas, and to thus-ip<rease the productivity of the process whiie preventing unpleasant smells from spreading thrgughout
the production locals,

(87) Zusammenfassung

Das Extrudieren de: Nahrungsmittel erfolgt bei einem Dri.ck, der geringer ist als der atmosphirische Druck, Da-
durch kann die Temperatur des zu extrudierenden Teiges niedriger gehalten werden, so dass Stoffe extrudiert und expan-
diert warden knnen, die eatweder aufgrund ihrer Temperaturenipfindlichkeit oder ihrer thermoplastischen Eigenschaften
ansonsten nicht verwendbar sind. Gleichzeitig konnen die aus d¢m Extruder austretenden Dimpfe kondensiert werden, so

dass flichtige Aromastoffe riickgewonnen werden kénnern. Damit wird die Wirtschaftlichkeit des. Verfahrens erh8ht und |

eine Geruchsbelistigung der Produktionsstitte verhindert.

O




The invention relates/to.a method for extrusion of foodstuffs
wherein in an extruder a mixture is prepared from carbdhy—
drates, protein, féts, aromatic substances and water and

said mixture_is.proceSsed by an extruder screw to a dough
which emerges with expansion from a nozzle, and an apparatus
for carrying out said method, -

In the extrusion of foodstuffs which is carried -out at a
temperatdre of 100°C and more vapours are formed on emergence
from the nozzle head. These vapours are either sucked off

or blown'off to avoid condensate fofmation in the expansion
space or chamber and to prevent the production area being
impai}ed by moisture and odours.

On emergénce of the extrudate from the nozzle head an ex-
pansion.occurs when the extrudate, WhLCh normally contains
a'vapourizable liquid, moves from a zone of ‘high pressure
at a temperature which is hlghe: than the vapourization
température of the respectivé liqguid to a zone of low presSuré.
Ajfoodstuff dough containing water_is_extruded at a temper-
ature 0f over 1lJ0°C and becaUSe'of the pressure drop on
passage through the extruder nozzle this dough expands due
to the ‘water vapour forming.

Present-day conventional methods for extrusion of foodstuffs
have the disadvantage that due to the necessary high temper—
ature for example fats of low melting point are not suitable.,
In addition, due to the evaporation of the liquid contained
in the dough a major part of the natlcal or added Elavourlng
substances contained in the raw materlal is lost because
these substances also evaporate on emergence from the nozzle,
In the production'of.snacks, flat bread and the like a loss
occurs of the flavouring substances used (for ekample'onioné,
'caraway, celery, peppermint, herbs of all kihd84 etc.) of

the order of magnitude of 40 to 80%. Losses of aramatic
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substances also occur when using concentrated aroma
compositions of natural or natural-identical type as
have been offered by the essence industry for a long
time, in spite of optimization as regards their
volatility. To compensate these losses aromiatic
substances must be added to an increased amount so as
to obtain the desired flavouring in the final
product. Such an admixture of aromatic and
flavouring substances in large amounts can easily
come up against limits from the process technology
point of view or the manufaclture can be forced to
obtain the aromatization of the extruded foodstuffs
with specially prepared aromas by subsequent
coating. This necessarily restricts the range of
products which can be made or makes economic
production impossible.

‘The invention is based on the problem of providing a
method and an apparatus with which foodstuffs can be
extruded without significant detrimental effects
thereon and the amount of aromatic or flavouring
substances added can be significantly reduced.

According to a first aspect of th#é present invention,
thire is provided a method for extrusion of
foodstuffs comprising the steps of :

i) preparing a mixture from carbohydrates,
protein, fats, aromatic substances, water and the
like,

ii) processing said mixture by the use of an
extruder screw to a dough which emerges with
expaasion from a nozzlé, the emergence of the




extrudate from the extruder nozzle taking place into
a space of sub-atmospheric pressure,

iii) condensing vapours liberated on expansion,
comprising aromatic substances, and

iv) either returning the aromatic substances to
the extruder or collecting the aromatic substances

for use in further processing of said mixture,

According to a second aspect of the present

‘invention, there is provided apparatus for extrusion

of foodstuffs comprising an extruder and a cutting
means disposed in front of a nozzle head of the
extruder, in particular for carrying out the method
according to either of claims 1 or 2, characterized
in that the nozzle head and the cutting means are
disposed in a vacuum chamber provided with a reduced
pressure means, that at the vacuum chamber a lock or
sluice is provided for the discharge of extruded and
cut-off foodstuff from the chamber and that the
vacuum chamber is connected to a condensor arranged
for condensing said vapours in step iii).

Since the boiling point of 1liquid depends of course
on the ambient pressure it is possible when an
appropriately large vacuum is employed to keep the
temperature of the extruded mixture lower so that for
the extrudate components can be used which would
undergo undesirable changes at the otherwise usual
temperature of more than 100°C. If the piessure in
the space in front of the nozzle head is about 0.1
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bar the material to be extrudled has a temperature of
at the most 90°C.

If in preférred manner the vapours liberated in the
expansion are condensed the volatile aromatic
substances can be returned to the extruder so that no
loss of expensive aromitic and flavouring substances
occurs. Furthermore,’theré is no annoying production
of odours in the place of manufacture because the
evaporated aromatic substances are not discharged
into the surroundings.

The lock or sluice may for example be constructed as
a cellular wheel sluice.

For recovery of the aromatic substances, according to
a preferred embodiment the condensor is preferably
disposed between the vacuum chamber and reduced
pressure means. . The return of the condensed aromatic
substances for recycling can take place via a conduit
which is connected either to a container for the
aromatic substances or to charging means of the
extruder.

An example of an embodiment of the invention will be
¢éxplained hereinafter in detail, by way of example
only, with the 2’3 of the drawing.

The drawing shows in schematic illustration an
extrhdér 10 having a charging funnel 12. In the
extruder 10 an extruder screw is disposed via which a
mixture and feed of the material to be extruded is
effected. At the discharge end of the extruder a
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nozzle head 14 is dispogsed.

In front of the nozzle head 14 a vacuum chamber 16
disposed. The reduced pressure in the vacuum chamber 16

brought.
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about by a vacuum pump 18 whichuig cbnﬁected via a conduit
20 to the vacuum chamber 16. In the vacuum chamber 16,
which adjoins the sealing head 14 in sealed manner a cutt-
ing means (not shown) suitable for the foodstuff to be ex-
truded is disposed. The emergence of the extrudate from
the vacuum chamber 16 is via\a product discharge lock 22
which in the example of embodiment illustrated is in the

form of a cellular wheel 'sluice,

If in the vacuum chamber 16 an absolute pressure of 0.1 bar
obtains the vapourization temperature of the water emerging
with the 'extrudate from the nozzle head is reduced to about
50°C. The dough emerging from the nozzle head 14 has for
ex . 'e a temperature of 90°C. With these values in the
extrodate the same expansion occurs as can be achieved in
conventional méthods with a starting temperature of 140°C.
Thus, substances can be extruded and expanded which because
of their temperature sensiti- ity or their‘thérmoplastic
properties hitherto could 1.t be used.

Between‘the vacuum chamber 16 and the pump 18 in the conduit
20 a condenser 24 is disposed in which the sucked-off
Qapours are condensed. Afiter appropriate preparation of

the vapours precipitated aromatic or flavouring substances
can be returned to the raw matérial or said aromatic sub-
stances can be used to make a coating solution. The object-
ive of the preparation of the vapours is preferably to
obtain the resulting aromatic substances as concentrated as
possible. Apparatuses fbr‘tondensing and separating the
desired substances; either .in the vépour phase or in the
liquid phase, are adequately known. ‘

‘ from
For returning the precipitated aromatic substancesj&e the

- condenser a conduit 26 is provided which leads to a container
28 in which the aromatic substances to be added to‘thé
material to be extruded are contained.




THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Method for &xtrusion of foodstuffs
comprising the steps of :

i) preparing a mixture from carbohydrates,
protein, fats, aromatic substances, water and the
like,

ii) processing said mixture by the use of an
extruder screw to a dough which emerges with
expansion from a nozzle, the emergence of the
extrudate from the extruder nozzle taking place into
a space of sub-atmospheric pressure,

iii) condensing vapours liberated on expansion,
comprising aromatic substances, and

iv) either returning the aromatic substances to
the extruder or collecting the aromatic. substances
for use in further processiag of said mixture.

2. Method according to claim 1, characterized
in that the dough has a temperature of about 90°C and
the pressure in front of the nozzle, in the space of
sub-atmospheric pressure, is about 0.1 bar.

3. Apparatus for extrusion of foodstuffs
comprising an extruder and a cutting means disposed'
in front of a nozzle head of the extruder, in
particular for carrying out the method according to
either of claims 1 or 2, characterized in that the
nozzle head and the cutting means are disposed in a
vacuum chamber provided with a reduced pressire
means, that at the vacuum chamber a lock is provided
for the discharge of extruded and cut-off foodstuff
from the chamber and that the vacuum chamber is




connected to a condensor arranged for condensing said
vapours in step iii).

4. Apparatus accgerding to claim 3,
characterized in that the condenser is disposed
between the vacuum chamber and reduced pressure means.

5. Apparatus according to claim 3 or 4,
characterized in that the condensor is connected via
a conduit to a container for aromatic substances.

6. Apparatus according to any one of claims 3
to 5, characterized in that the lock is constructed

as a cellular wheel sluice.

7. A method substantially as described
hereinbefore with reference to thz accompanying

drawing.

8. Apparatus substantially as described
hereinbefore with reference to the accompanying

drawing,

DATED this 31lst day of May, 1989.

HEINZ SCHAAF OHG
By their Patent Attorneys
Davies & Collison
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te Erfindung kann ficht als neu oder auf erfinderischer Tatig-
keit beruhend betrachtet werden

"Y' Veroffentlichung von besonderér Bedeutung; die kzanspruch+
te Erfindung kann nicht als auf erfinderischer Tidtigkeit be«
ruhend betrachtet werden, wenn die Verffentlichung mit
einer oder mehreren anderen Verdffentlichungen dieser Kate-
gorie in Verbindung yebracht wird und dig¢se Verbindung fug
einen Fachmann naheliegend ist :

"&" Veroifentlichung, die Mitglied derselben Payentfamilie ist

IV. BESCHEINIGU! . J

Datum des Abschlusses der interndtionalen Recherche

6. August 1986

Absendedatum des jnternationalen Rechercheriberichts

3 SEP ?‘!86

Intemauonale Recherchenbehorde

Europiisches Patentamt

naghtigten Badienstettn

L. ROSS!

Formblati PCT'ISA/210 (Blatt 2) (Januar 1985)




ANHANG ZUM INTERNATTONALEN RECHERCHENBERICH:1 UBER DIE

R R R N R R A R R R R R g e .

INTERNATIONALE PATENQ\NMELDUNG NR. PCT/EP  86,/00227 (SA 13113)

In diesem Anhang sind die Mitglieder der Patentfamilien

der im oblngenannten internationalen Recherchenbericht ange-
fiihrten Patentdokumente angegeben. Die Angaben liber die
Familienmitglieder entsprechen dem Stand der Datei des
Europdischen Patentamts am 25/08/86

Diese Angaben dienen nur zur Unterrichtung und zrfolgen .
ohne Gewahr. _ .

Im Recherchenbe- Datum der Mitglied(er) der ~Datum der

richt angefilihrtes Verdffent- Patentfamilie Vercffent-
Patentdokument lichung lichung
US=A=- 3480442 25/11/69 Keine
US-A-~ 3684521 15/08/72 Keine
FR=-A- 2294652 16/07/76 BE=-A- 835557 13/05/76
NL-A= 7514088 21/06/76
DE-A,B,C 2549440 24/06/76
AU=-A~ 8701175 23/06/77
GB=A- 1498119 18/01/78
CH-A~ 604551 15,/09/78
CA-A- 1025273 31/01/78
AT=-B=- 347765 10/01/79
Us-A-~ 4154864 15/05/79
JP=A=- 51086169 28/07/76
AU-B- 500433 24,/05/79
OA=-A= 5174 31/01/81
FR-A- 2387681 17/11/78 DE-A- 2817086 02/11/78
: ' JP=A- 53130499 14/11/78
GB=A- 1579992 26/11/80
CA=-A~ 1087912 21/10/80
CH-A~= 641327 29,/02/84

Flir nahere Einzelheiten zu diesem Anhang :
siehe Amtsblatt des Europédischen Patentamts, Nr. 12/82



