(19) AUSTRALIAN PATENT OFFICE

(11) Application No. - AU 2002301096 B2

(54)

(51)8

Title

Method and apparatus for preparing hot beverages

International Patent Classification(s)

A47J 3134 (2006.01) 20060101AFIZ006010

A47T 31-34 1BHAU

Application No: 2002301096

Priority Data

Number (32) Date

2002 0689-02 2002 .04 .23
2001 1926,01 2001 .10.09
Publication Date : 2003 06 12

Publication Journal Date : 5003 06 12
Applicant(s)
Fianara International BV

Inventor(s)

Bitar, Nicola; Turi, Mariano

Agent/Attorney

(33)

(22) Application Date: 2002 09 20

Country
CH
CH

Patent Attorney Services, 26 Ellingworth Parade, BOX HILL, VIC, 3128

Related Art
EP 0676163 A
US 5858437 A

-




ABSTRACT

The invention provides a method of preparing hot béverages by
brewing up a particulate substance extractable by means of water.
Thereby, the substance received in a brewing chamber is brewed up

5 by brewing water that has a temperature above the normal boiling
point of water, preferably 110° to 130° C, but still is in the
fluid state of matter. The thus brewed beverage is coocled to a
temperature below the normal boiling point of water before it
flows-to a beverage outlet. A significant advantage of this method

10is that the substance is much more efficiently extracted. For .
cooling the thus brewed beverage, preferably a heat exchanger is
used through which fresh, not yet heated brewing water flows to

thereby cool it.
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METHOD AND APPARATUS FOR PREPARING HOT BEVERAGES

The present invention refers to a method of preparing hot
beverages by brewing up a particulate substance extractable by
means of water as well as to an apparatus for preparing hot bever-
ages by brewing up a particulate substance extractable by means of
water. )

Methods of preparing hot bevérages by brewing a particulate
substance that can be extracted by means of water are well known
in the art in a great number of different varieties. As a typical
example, reference can be made to so-called espresso coffee ma-
chines in which ground coffee powder is filled into a brewing
chamber. The coffee powder is compacted in the brewing chamber
and, thereafter, hot brewing water is led under pressure through
the compacted coffee powder to extract it and to thereby prepare a
coffee beverage.

In the case of conventional espresso coffee machines, the hot
water flowing under pressure through the coffee powder received in
the brewing chamber has a temperature of between appr. 85° and 98°
C. In other words, the temperature of the hot brewing water flow-
ing through ﬁhe coffee powder received in the brewing chamber is
below 100° C in all known espresso coffee machine available on the
market nowadays. The reason is that all experts are of the opinion
that the taste of the final coffee beverage is impaired if the
brewing water flowing under pressure through the coffee powder re-
ceived in the brewing chamber has a temperature of more than 100°
C because, in such a case, bitterly tasting ingredients are said
to be extracted from the coffee powder. ‘

The document EP 0,592,943 discloses & household espresso cof-
fee machine, comprising a container for receiving fresh water, a

heating assembly located below the fresh water container, a brew-
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ing chamber for receiving the ground coffee powder and a pump for
feeding heated water from the container to the brewing chamber.

The water received in the container is heated to a temperature of
between 93° and 97° C. The hot water is fed by means of the pump

from the container to the brewing chamber where it is pressed

‘through the coffee powder with the desired temperature of between

93° and $7° C. Finally, from the brewing chamber, the final hot
coffee beverage flows intoc a receiving container.

U.S.Patgﬁt No. 4,287,817 discloses a conventional coffee ma-
chine having a filter basket or a similar brewing means for an es-
sentially pressure-less brewing of the coffee powder. The coffee

machiné is provided with a boiler comprising a hot water conduit .

connected to the bottom of the boiler and & steam conduit con-

nected to an upper part of the boiler, the latter one opening up
to a separate steam outlet. The particularity of this coffee ma-
chine is seen in the fact that the boiler can produce both hot wa-
ter and steam. In the introductory portion of the above mentioned
U.S.Patent, it is mentioned fhat coffee machines are known in the
art in which the coffee powder comes into contact with steam or
brewing water that has been heated beyond the normal boiling
point. However, as far as the temperature of the brewiné water
during its flowing through the coffee powder is concerned, the
above mentioned U.S.Patent does not contain any detailed sugges-
tions.

The document EP.0,812,559 discloses a coffee machine in which
a pressure piston is located above the real brewing chamber; the
pressure piston is adapted to specifically pressurize the brewing
water for brewing the coffee powder. A control valve is located
between the brewing chamber and the pressure piston, serving for
performing the-brewing operation stepwise, whereby, in a first
step, the coffee powder is moistened and, in a second and a third

step, the coffee'powder is extracted. Even if it is mentioned that
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_the brewing water is brought to an elevated temperature, there is
'no~suggestiqn to rise the temperature of the brewing water above
the normal boiling point. Fig. 2 of this document shows a brewing
device designed according to the known state of the art. The brew-
ing device comprises a.first water heater and a second water
heater, the latter one having a lower capacity than the first one.
That additional, second water heater is designed to heat a small
volume of water to a temperature of 180° C. The related descrip-
tion explains that, in a first step, this small volume of water
heated to a témperafure of 180° C is supposed to moisten the cof-
fee powder received in the brewing chamber with a mixture of water
and steam. However, no further suggestions are given in this docu-
ment as far as the real brewing operation is concerned.

Finally,'the document EP 0,934,719 discloses a conventional
coffee machine having a manually insertable filter holder. The ba-
sic ldea of the invention is seen in the fact that, in a first
pre-brewing phase, the overpressure'%f the water heated to a tem-
perature of 120° C is used to feed a small volume of brewing water
into the coffee powder to moisten it. After a period of 2 to 8
seconds, a valve is opened with the result that fresh water fed by
a pump flows through a boiler, in which it is“heated, to the cof-
fee powder received in the filter holder to extract the coffee
powder and to thereby prepare the coffee beverage. Concerning the
temperature of the brewing water flowing throﬁgh the coffee powder
received in the filter holder, no details or suggestions are con-
tained in the above mentioned U.S.Patent.

Thus,>it can be summarized that in all the coffee machines
disclésed in the documents discussed herein abové the brewing wa-
ter flows through the coffee powder with a temperature that is be-

low the normal boiling point of water. .
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The above references to and déscriptions of prior proposals
or products are not intended to be, and are not to be construed
as, étatements or admissions of common general knowledge in the
art in Australia.

Thus it is an object of the invention to provide a method

of and an apparatus for preparing hot beveragés by brewing up a
par-
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‘ticulate substance extractable Dy means of water in which the par-
‘ticulate substance is extracted with increased efficiency.
Iﬁ order to meet this and other objects, the present inven-
tion provides, according to a first aspect, a method of preparing
5 hot beverages by brewing up a particulate substance extractable by
means of water. The method comprises the steps of filling a brew-
ing chamber with a particulaté substance, heating fresh brewing
water to a temperature above the normal p@i%%ggvpoint of wvater
while keeping the brewing water in a liquid state, feeding
10 the heated water under pressure through the particulate substance
receilved in the brewing chamber at a temperature above fhe normal
boiling point of water and in fluid state of matter, thereby ex-
tracting the particulate substance to create a hot beverage, and
collecting the thereby prepared hot beverage and cooling it to a
15 temperature below the normal boiling point of water.

According to.a second aspect, the invention further provides
an apparatus for preparing a hot beverage by brewing up a particu-
late substance extractable by means of water. The apparatus com-
prises a supply of fresh brewing water, a feed pump, a water

20 heater adapted to heat the brewing water to a temperature above
the normal boiling point of water, a brewing chamber adapted to
receive a particulate substance extractable by meéns of the brew-
ing water, a beverage outlet communicating with the brewing cham-
ber, and a heat exchanger operationally insertéd between the brew-

25 ing chamber and the beverage outlet -and adapted to cool the hot

_ beverage brewed in the bréwing chamber to a temperature below the
normal boiling point of water. .

Surprisingly, it has been found that the,taéte of the brewed
beverage is not impaired at all when the beverage powder received
30in the brewing chamber is brewed up with brewing water having been
‘heated to a temperature above the normal boiling point of water,

but still being in a ligquid state. . The subsequent cooling
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_is necessary to prevent the user of the beverage from injury and

‘to ensure that the beverage leaves the machine as a liquid and not

in steam form. It is understood that the extraction of the bever-
age powder is very efficient if water flows through it having a
temperature above the normal boiling point of water.

Even if some of the discussed prior art' documents mention
that the coffee powder received in the brewing chémber is mois-
tened by means of steam or water heated to more than 100° C, none
of the coffee machines disclosed in those documents comprises
means or measures that would allow the coffee powder received in
the brewing chamber to be brewed up aﬁd extracted with water
heated above the normg&iboiling point of water, but still being in
its ligquid state. © For this purpose, downstream the brew-
ing chamber, both a pop or relief valve and a heat exchanger would
have to be provided. If this is not the case, not a liquid bever-
age escapes from the beverage outlet, but simply steam.

In the following, an embodiment of the apparatus according to
the invention will be further described, with reference to the ac-
companying drawing, in which a diagrammaéic illustration of an ap-
paratus for preparing a hot beverage is shown.

The single drawing shows, as mentioned above, an apparatus
for preparing a hot beverage by brewing up a particulate substance
extractable by means of water. The apparatus cpmprises a fresh wa-
ter tank 1, a feed pump 2, a heat exchanger 3, a brewing chamber
4, a water heater 5, a steam conduit 7 with a steam valve 6 and a
steam outlet 8, a beverage bonduit 10 with a check-valve 9 and a
beverage outlet 11, as well as a brewing water conduit 17 and a
brewing water valve 14.

The mode of operation of such an apparatﬁs can be described

as follows, supposed that the steam valve 6 is closed and the

brewing water valve 14 is open:
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By means of the feed pump 2, fresh water is fed from the
" fresh water tank 1 through a cold water conduit 18 to the heat ex-
_changer 3 and therefrom through a conduit 16 to the water heater 5
in which it is heated to & temperature above the normal boiling
5 point of water. The expression “normal boiling point” defines the
boiling point of -pure water under normalized conditions, i.e. at
an atmospheric pressure of 1013 hPa at sea level. Preferably, the
water is heated in the water heater 5 to a temperature of between
110° ‘and 130° C. The ¢heck valve 9, simultaneously operating as a
lggggggg_yg;yeh ensures that the brewing water always keeps its
. liquid state, even if it is heated to a temperature above fhé
normal b;J;ling point of water.
~ From the wafer heater 5, the hot brewing water flows through
a brewing water conduit 17 to the brewing chamber 4 where it flows
15 through the substance 13 received therein such that the active in-
greaients of that substance 13 are extracted. Thereafter, the
brewed up beverage flows by means of a conduit 19 through the heat
exchanger 3 which is cooled by the fresh water; thereby, the bev-
erage is cooled to a temperature Eeléw the normal boiling point of
20water. ‘Finally, from the heat exchanger 3, the beverage flows
through the check valve 9 and the beverage corduit 10 to the bev-
erage outlet 11, where it is collected in a cup 20.
As can be seen from the drawing, the heat. exchanger 3 is con-
nected to the water heater 5 by means of heat transfer members 15.
25These heat transfer members 15 serve for pre~heating the heat ex-
changer 3 to a certain temperature. Thereby, it is possible to
compensate for the heat loss caused by the plurality of elements,
i.e. conduits 10, 17, brewing ;hamber 4, check vélve 9 etc., to be
heated ﬁp during the preparation of the first hot beverage. If a
30plurality of beverages are prepared in sequence, the above men-

tioned elements are already warm and the heat loss is much lower.
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heater 5 takes into account these circumstance.

The steam conduit 7 is connected to the outlet of the water
heater 5 by means of a T-shaped flange piece 12. In order to pro-
duce steam, the brewing water valve 14 located in the brewing wa-
ter conduit 17 is closed and the steam valve 6 located in the
steam conduit-is opened; with the result that the watsr heated to
a temperature above the normal boiling point of water can escape
through the steam outlet 8 via the steam conduit 7. Since no check
valve or relief valve is provided in the conduit 7, the water in
the steam conduit, heated to a temperature above the normal boil-
ing point of water, ié in its gaseous state of matter and escapes
as steam. By means of this steam, for example, a ligquid contained
in a éup 21 can be heated up.

Due to the fact that the substance received in the brewing
chamber is brewed up by means of brewing water heated to a tem-
perature above the normal boiling point of water, but still being
in its - liquid state, a substantially improved extraction
of the acti&e ingredients of the substance received in the brewing
chamber results, without the hitherto usual disadvantages, for ex-
ample the extraction of bitter ingredients from coffee powder.
Since the water is always heated up to a temperature above the
normal boiling point of water in the water heater, the apparatus
is always ready to deliver steam should the need arise.

The present apparatus for preparing hot beverages is particu-
larly suitable for preparing espresso coffee. However, it i; un-
derstood that other hot beverages can be prepared therewith as
well, e.g. hot tea, hot chocolate beverage, hot soups and similar

beverages.
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When used in this specification and claims, the terms
"comprises" and "comprising" and variations thereof mean that
The

the specified features, steps or integers are included.

5 terms are not to be interpreted to exclude the presence of

other features, steps or components.
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‘The claims defining the invention are as follows:

1. A method of preparing a hot beverage, particularly of es-
presso coffee, by brewing up a particulate substance extractable
by means of water, in which brewing water flows through a brewing
chamber filled with the particulate substance to extract the par-
ticulate substance, characterized in that said brewing water is
Neated to a temperature abovengg_RggmalAggiling point of water
while keeping said water in a liquid state, whereby said

heated water is fed under pressure through said particulate sub-

stance received in said brewing chamber at a temperature above the
normal boiling point of water and in the liquid state, '

thereby extracting said particulate substance to create a hot bev-
erage; and whereby the thereby prepared hot beverage is collected
and cooling to a temperature below the normal boiling point of wa-

ter, before it flows out of a beverage outlet.

2. A method according to claim 1, characterized in that the
brewing water to be fed to the brewing chamber is heated to a tem-
perature above 100° C, and the thus brewed beverage is coolad to a

temperature of less than 100° C.

3. A method according to claim 1, characterized in that said
step of heating water to a temperature above the normal boiling
point of water while keeping said water in the‘liqﬁid state
comprises the step of keeping said heated water under an .overpres-

sure.

4. A method according to claim 1, characterized in that the

brewing water to be fed to the brewing chamber is heated to a tem-

‘perature of between 110° and 130° C.
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5. A method according to claim 1, characterized in that the

thereby prepared hot beverage is cooled to a temperature below

100? C by means of a heat exchanger.

6. A method according to claim 5, characterized in

that said heat exchanger is cooled by the fresh brewing water by

to being heated to a temperature above the normal boiling point
of water.

7. Bn apparatus for preparing a hot beverage by brewing up a
particulate substance extractable by means of water, comprising a
supply of fresh brewing water, a feed pump, a water heater, a
brewing chamber, and a beverage outlet, characterized that the wa-

ter heater is adapted to heat the brewing water to a temperature

- above the normal boiling point of water, and that a heat exchangel

15

20

25

is operatively inserted between the brewing chamber and the bever-
age outlet and adapted to cool the hot beverage brewed in the
brewing chamber to a temperature below the normal boiling point of

water.

8. Bn apparatus according to claim 7, characterized in that
it further comprises means for increasing the pressure of the
brewing water, said pressure increasing means being operatively
inserted between the water heater and the beverage outlet and
adapted to keep the brewing water heated to a temperature above

the normal boiling point of water in a liqﬁid state.

9. An apparatus according to claim B8, characterized in that
the heat exchanger comprises a cold water passage and a hot water .

passage, the inlet of said cold water passage being operatively

‘connected to the supply of fresh brewing water and the outlet of
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sald cold water passage being operatively connected to the water

heater.

10. An apparatus according to claim 9, characterized in that
the inlet of said hot water passage is operatively connected to
the brewing chamber and the outlet of said hot water passage is

operatively connected to the beverage outlet means.

11. An apparatus according to claim 7, characterized in that
it further comprises a steam condult operatively connected, via a
valve means, to a conduit interconnecting the water heater and the

brewing chamber.

12. An apparatus according to claim 7, characterized in that
it further comprises a valve means operatively inserted in a con-~

duit feeding hot brewing water to the brewing chamber.

13. An apparatus according to claim 7, characterized in that
it further comprises a relief valve operatively inserted in a con-
duit feeding the hot beverage to the beverage outlet, said relief
valve being adapted to keep the brewing water'hgqted to a tempera-

ture above the normal boiling point of water in the liquid state.

14. An apparatus accoraing to claim 7, characterized in that

said water heater and said heat exchanger are thermally coupled.
Dated this 20th day of September 2005
PATENT ATTORNEY SERVICES

Attorneys for
FIANARA INTERNATIONAL, BV
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