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(57) Abréegée/Abstract:

Proposed Is an apparatus for the preparation of hot beverages by brewing a water-extractable particulate substance - beverage
powder. |n addition to the usual components such as a delivery pump (5), water heater (6), brewing area (36) as well as beverage
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(57) Abrege(suite)/Abstract(continued):

outlet (/) the apparatus comprises a delivery member In the form of a screw shaft (10) provided with at least one flight (13) by
means of which the particulate substance Is delivered into and out of the brewing area (36) In one and the same direction. An
extraction area (37) Is provided downstream of the brewing area (36) in which the substance is compacted by the screw shaft (10)
and thereby the essence of the substance extracted or the substance Is additionally extracted. This Is achieved by the pitch of the
fights (13) In the region of the extraction zone (25) being smaller than in the region of the brewing zone (24).




10

15

Iy b w b

CA 02584941 2007-04-16

Abstract

Proposed is an apparatus for the preparation of hot beverages by brewing a
water-extractable particulate substance - beverage powder. in addition to the
usual components such as a delivery pump (5), water heater (6), brewing area
(36) as well as beverage outlet (7) the apparatus comprises a delivery member
in the form of a screw shaft (10) provided with at least one flight (13) by means
of which the particulate substance is delivered into and out of the brewing area
(36) in one and the same direction. An extraction area (37) is provided
downstream of the brewing area (36) in which the substance is compacted by
the screw shaft (10) and thereby the essence of the substance extracted or the
substance is additionally extracted. This is achieved by the pitch of the flights
(13) in the region of the extraction zone (25) being smaller than in the region of
the brewing zone (24).

(FIG. 1)
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Apparatus and method for the preparation of hot beverages by brewing a

water-extractable particulate substance

The invention relates to an apparatus for the preparation of hot beverages by
brewing a water-extractable particulate substance for preparing hot beverages.

It also relates to a method of preparing hot beverages.

Devices of the kind involved in this case serve to prepare hot beverages such
as, for example, espresso coffee fully automatically. An espresso coffee Is a
coffee beverage, in the preparation of which the coffee powder is subjected to a
pressurized flow of brew water. For the preparation of a serving of fresh
espresso coffee generic devices feature a grinder by means of which the
quantity of coffee beans needed for the preparation of a serving of coffee can
be freshly ground each time. The ground coffee beans are then fed in batches
as coffee powder to a brewing chamber or brewing area where the coffee
powder is first compacted before being subjected to a pressurized flow of brew

water in a predefined quantity for extraction.

Depending on the quantity of brew water used for extraction of the coffee
powder accommodated in the brewing chamber a very small to a very large
beverage serving can be prepared and directed into a corresponding
receptacle. The quantity of the substance — the coffee powder — used In the

preparation of each beverage serving varies, if at all, only on a small scale since

the volume of the brewing chamber is predefined and cannot accommodate just
any large or differing quantity of substance or coffee powder, meaning, in other
words, that for a so-called espresso, for the preparation of which significantly
less than 100 ml water is used, practically the same quantity of coffee powder Is
employed as for the preparation of a so-called extended coffee, for example a
milk coffee for the preparation of which it may very well be that several 100 m:
of water are used. On top of this, the maximum quantity of brew water used for
the preparation of a beverage is limited since from a predefined maximum
quantity of substance to be brewed not just any large quantity of a high-quality

tasty serving of coffee can be prepared. In the preparation of such a coftee
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beverage the proportion of soluble ingredients, particularly colorants, flavorants
and aromatics becomes successively diminished in the coffee powder which
particularly in the preparation of an espresso coffee is a drawback since the
coffee beverage flowing from the beverage outlet is dark to black in color at the
start of preparation whilst towards the end of preparation just a colorless liquid
flows from the beverage outlet. Another drawback is that the longer the

extraction duration the poorer the taste of the beverage becomes and the

quantity of dissolved caffeine is increased.

Known from JP05292884A is an apparatus having an inclined screw conveyor,
whereby the coffee powder is extracted in a continual counterflow. In this
arrangement the water is supplied at the highest point of the conveyor before
flowing through a trough in the conveyor downwards whilst the coffee powder is
conveyed by the screw upwards. This apparatus as described works totally non-
pressurized and roughly corresponds to the filtration of extended or American
coffee. The filter time is dictated by the length of the conveyor screw and cannot
be varied. In the method implemented by such an apparatus the coffee is bitter
tainted and also unhealthy attendant substances such as e.g. caffeine are
Included in the brew to a large extent.

Described in US 3,357,339 is an automatic coffee maker for the continual
preparation of coffee. The coffee powder for extraction is held in a closed
tubular tape made of a water-permeable filter material. To produce a coffee
beverage the tape is continually passed through a brewing chamber where by
means of a spray head located above the tape hot water is finely dispersed so
that the tape including its content is wetted. The wetted tape is then passed
through two extractor rolls, resulting in the essence of the coffee powder being

extracted. Located below the two extractor rolls is a discharge funnel via which

the coffee beverage is directed into a receptacle.

Described in conclusion in WO 2005/117669 is a method and an apparatus,
namely a coffee machine for preparing a single serving of a beverage. As it
reads from a first example embodiment the coffee machine comprises, among

other things, a bean container, below which a grinder is located, a feeder as
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well as a grounds carrier in the form of a circulating water-permeable conveyor
belt. The grounds carrier conveys the ground coffee powder into an extraction
portion in which the conveyor belt is supported by a filter plate. In the extraction
portion the coffee powder is, on the one hand, compressed by means of a
compression belt and, on the other hot water is supplied for the extraction of the
coffee powder. In the direction of delivery the compression belt is slightly
inclined to the conveyor belt, resulting in increasing compression of the coffee
powder. The extracted coffee powder is transferred by means of the conveyor
belt into a waste bin. The intention of this apparatus is to permit continual
preparation of a coffee beverage. In an alternative example embodiment it is
proposed to provide two conveyor belts for conveyance, provided with a
plurality of partitions. The two conveyor belts pass between two plates In
passing through the extraction portion. These partitions are intended to form
chambers for receiving the aromatic — coffee powder - and for extraction
thereof. In some of the further example embodiments the conveying member is
configured as a screw conveyor each provided with helical flights of constant
pitch. In one example to create discrete chambers for receiving the aromatic a
slotted caterpillar-type track is proposed, engaging the helical flights of the
screw conveyor. In another example a dual screw conveyor is proposed, the
helical flights of which interengage to create the discrete chambers. In
conclusion, screw conveyors are also proposed, the core of which changes in
diameter, namely becoming flared into a compacting cone. The intention here is
to diminish the screw space between the core, the helical flights and the tubular
wall encasing the screw conveyor so that an aromatic conveyed by means of
the screw conveyor is compacted in the direction of delivery. Where compaction
occurs in the extraction portion, a seal location needs to be created to prevent
the aromatic being wetted before the seal location. When compaction occurs
downstream of the extraction portion the aromatic can be extracted thereby. In

these examples too, the helical flights always feature a constant pitch.

The object of the invention is to sophisticate an apparatus for the preparation of

hot beverages by brewing a water-extractable particulate substance such that

the quantity or volume of a beverage serving to be prepared is freely selectable
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over a broad range whilst maintaining the simple configuration of the apparatus

In being suitable for preparation of a high-quality beverage.

For this purpose, an apparatus for the preparation of hot beverages by brewing
a water-extractable particulate substance is described. The apparatus includes
a water heater, means for feeding brew water into a brewing zone, as well as a
delivery member enclosed at least in part by a housing in the form of a screw
shaft provided with at least one flight for delivering the particulate substance
through the brewing zone. The feed of the particulate substance into and out of
the brewing zone is in one and the same direction. The apparatus comprises an
extraction zone downstream of the brewing zone in which the substance is
compacted and the essence extracted. The screw shaft extends at least along
the brewing zone and along the extraction zone and the pitch of the flights in the

region of the extraction zone is smaller than in the region of the brewing zone.

Since the screw shaft extends at least along the brewing zone as well as along
the extraction zone and the pitch of flights in the region of the extraction zone is
smaller than in the region of the brewing zone, compacting the coffee powder in
the extraction zone and extracting the essence is now achieved particularly to

advantage.

The apparatus may further comprise a sealing zone upstream of the brewing

zone along which the screw shaft extends and that the pitch of the flights in the

region of the extraction zone is smaller than in the region of the brewing zone.

The pitch of the flights for creating the sealing zone by means of compressed
substance or for compacting the substance in the extraction zone may be less

in the axial direction upstream and downstream of the brewing zone than in the

region of the brewing zone.

The apparatus may comprise an intake zone in which the housing enclosing the
screw shaft is conically tapered, the screw shaft featuring an intake portion

adapted to the contour of the intake zone.
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The screw shaft may be axially displaceable relative to the housing or in that the

housing is axially displaceable relative to the screw shaft.

The pitch of the flights in the region of the extraction zone may be configured
such that the substance wetted with brew water or partly extracted in the

brewing zone is extracted or served extracted in the extraction zone.

A higher hydrostatic pressure may exist in the extraction zone than in the

brewing zone due to compaction of the substance.

The brewing zone may comprise a brewing area configured at least in part
cylindrical or conically, the particulate substance being fed to the brewing area
substantially axially whilst the brew water is supplied to the brewing area

substantially radially and/or the liquid essence is discharged therefrom radially.

The screw shaft may be configured as a hollow shaft and be provided with an

interior which is connected via passageways to the outer shell of the screw
shaft.

The screw shaft may be provided along the brewing area with a plurality of

passageways.

The interior of the screw shaft may be configured for feeding brew water or for

discharging the liquid essence from the brewing area.

The apparatus may comprise a brew water conduit leading into the interior of
the screw shaft. The brew water conduit is provided with at least one outlet via

which brew water can be introduced into the interior of the screw shaft.

The brew water conduit may be adjustable axially relative to the screw shaft,

such that the region in which the brew water is introduced is variable.

The screw shaft may be enclosed by the housing such that in the different

zones, differing areas are created along the screw shaft. At least one sealing
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area at the inlet end is created in the direction of delivery of the screw shaft
upstream of the brewing area and at least one extraction area at the outlet end

is created downstream of the brewing area.

The extraction zone may be simultaneously configured as a sealing zone at the

outlet end.

The volume of the brewing area may be selected such that only a fraction of the
quantity of substance needed for preparing a beverage serving can be

accommodated therein.

The volume of the sealing area may be smaller than that of the brewing area.

Arranged in the region of the extraction zone may be a collecting section for
collecting the liquid beverage essence extracted in the extraction zone. The

collecting section is connected to a beverage outlet.
The screw flights may have a substantially trapezoidal cross-section.
The apparatus may be used for producing coffee, particularly espresso coffee.

Thus, in one preferred example embodiment it is proposed that the apparatus
comprises an intake zone in which the housing encasing the screw shaft Is
conically tapered, the screw shaft featuring an intake portion adapted to the

contour of the intake zone. This meets the basic requirement that the delivery of

the screw shaft can be varied by axial displacement relative to the housing.

In addition, a method for the preparation of hot beverages, particularly coffee or
tea, by brewing a water-extractable particulate substance in a brewing zone is
also described. The substance is fed through the brewing zone and the feed of

the particulate substance into and out of the brewing zone is in one and the

same direction. The particulate substance is delivered downstream of the
brewing zone into a sealing area in which it is compacted axially and its

essence thereby extracted.
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Upstream of the brewing zone, the substance may be delivered through a

sealing zone in which it is compacted.

For preparation of a beverage serving the substance is delievered continually

through the brewing zone.

The brew water may be introduced into the brewing zone such that the brew

water passes through the substance substantially transversely to its direction of

delivery.

The substance may be compacted upstream and/or downstream of the brewing
zone so strongly that it acts axially as a seal for the brew water introduced

pressurized into the brewing zone.

The delivery of the member delivering the substance through the brewing zone

may be variable.

The working capacity of the delivery member may be varied by axial

displacement of the delivery member relative to the housing.

The feed region of the brew water may be axially adjustabile.

The brew water may be fed to the brewing zone practically pressureless.

The brew water may be fed to the brewing zone at a pressure of 5 to 20 bar.

Example embodiments of the invention will now be detailled with reference to

the drawing in which:

FIG. 1 is a diagrammatic illustration of an apparatus for the preparation of

hot beverages;

FIG. 2 is a section taken from FIG. 1 on a magnified scale;
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FIG. 3 IS an lllustration of an alternative example embodiment of the
apparatus;

FIG. 4 IS an illustration of a preferred example embodiment of the
apparatus;

FIG. 5 Is an lllustration of the apparatus as shown in FIG. 4 with an axially

displaced delivery member, and

FIG. 6 Is an illustration of a preferred screw flight geometry in cross-

section.

Referring now to FIG. 1 there is illustrated diagrammatically an apparatus for
the preparation of hot beverages by brewing a water-extractable particulate
substance which in this case is for example a coffee maker for the preparation

of espresso coffee in which the coffee powder is subjected to a pressurized

throughflow of brew water.

The apparatus 1 as shown comprises a grinder 2, a brewer 3, a drive 4, a
delivery pump 5, a water heater 6, a beverage outlet 7 as well as a bin 8 for
spent coffee grounds. The water heater 6 is preferably configured as a
continuous flow type water heater, although, of course, it is just as possible to
use a boiler. The apparatus 1 comprises furthermore a coffee bean receptacle
which, however, is not shown so as not to clutter up the illustration. Likewise not

shown is source of tap water for obtaining the brew water.

The heart of the apparatus 1 is the brewer 3. This comprises a hollow screw
shaft 10 rotatably mounted in a housing 18, the actual screw shaft member 11
being extended in length beyond the housing 18. Serving to drive the screw
shaft 10 is the drive 4 comprising a drive motor 15 as well as a gearing 16
connected to the screw shaft 10, the gearing 16 being connected to the portion
of the screw shaft member 11 extending beyond the housing 18. The housing

18 consists of a funnel-shaped inlet portion 19 as well as a cylindrical portion
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20, the housing 18 and screw shaft 10 respectively being divided over the
length L into zones 22, 23, 24, 25 as are detailled below.

The delivery member in the form of the screw shaft 10 features flights 13
serving to forward the coffee powder and which axially, i.e. in the direction of
delivery comprises differing pitches to create at least three different zones 23,
24, 25 along the cylindrical housing portion 20. In the region of the funnel-
shaped inlet portion 19 the screw shaft 10 is provided with a widened starting
portion 27 configured in the form of a dual cone at which a radially projecting
wiper 28 is arranged which on rotation of the screw shaft 10 wipes along the
inner edge 29 of the funnel-shaped inlet portion 19. To form an intake zone 22
the flights 13 feature at the start, i.e. in the funnel-shaped inlet portion 19 a
large pitch to forward the coffee powder delivered from the grinder 2 into the
funnel-shaped inlet portion 19 with a high feed in the direction of the cylindrical
housing portion 20. At the start of the cylindrical housing portion 20 the flights
13 of the screw shaft 10 feature a low pitch to form a sealing zone 23. This
sealing zone 23 extends preferably over one to three flights. The coffee powder
Is strongly compacted by the flights 13 in this sealing zone 23. The sealing zone
23 is followed by the actual brewing zone 24 in which the flights 13 of the screw
shaft 10 feature a larger pitch than that of the sealing zone 23 so that the coffee
powder can slightly decompress again in this brewing zone 24. Adjoining the
outlet end of the brewing zone 24 is the extraction zone 25 in which the flights
13 of the screw shaft 10 in turn feature a smaller pitch than that of the brewing
zone 24. Due to this smaller pitch of the flights 13 the already partly extracted
coffee powder is additionally compacted in the extraction zone 25, as a result of
which, for one thing, an additional extraction of the coffee powder is achieved
and, for another, a sealing for the brew water flowing through the brewing area

36 is created so that the brewing zone 24 is sealed off at the outlet end.

FFormed between the inner side of the housing 18 and the screw shaft member

11 along the three zones 23, 24, 25 are a sealing area 35, is a brewing area 36
as well as an extraction area 37.
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The volume of the brewing area 36 provided for the actual extraction of the
coffee powder is selected such that only a fraction of the quantity of substance
— coffee powder - needed for brewing a serving of a beverage can be

accommodated therein. To prepare a serving of coffee, namely a small cup of

espresso or a conventional cup of coffee approximately 7 to 9 grams of coffee
powder are normally used. The brewing area 36 is thus preferably configured to
accommodate approximately 1.5 to a maximum of 3 grams of coffee powder.
Providing a comparatively small brewing area has, among other things, the
advantage that a consistent extraction of the coffee powder accommodated in
the brewing area is assured. The other advantages afforded by a small-volume

brewing area are detailled further on.

The outlet of the water heater 6 is connected to the brew water conduit 31
which leads into the hollow interior 12 of the screw shaft 10 and is provided in
the end portion 32 with several radially outlets 33 via which brew water can
inflow from the brew water conduit 31 into the interior 12 of the screw shaft 10.
The hollow screw shaft member 11 is provided with radial passageways 14
which are preferably configured as drillings and are arranged along the brewing
zone 24 and of the extraction zone 25 and lead from the hollow interior 12 of the
screw shaft 10 to the outer shell of the screw shaft 10 in connecting the interior
12 of the screw shaft 10 to the actual brewing area 36 so that the brew water
delivered by means of the delivery pump 5 and heated by the water heater 6
can inflow via the brew water conduit 31 into the interior 12 of the screw shaft
10 and from there via the passageways 14 in the screw shaft member 11
radially, i.e. transverse to the direction of delivery into the brewing area 36. The
brew water conduit 31 is axially displaceable relative to the screw shaft 10 as is
also indicated by a double arrow 34. Axial displacement of the brew water
conduit 31 permits inflow of the brew water, where necessary, at the different
locations into the brewing area 36. The brew water is introduced into the
brewing zone 24 or brewing area 36 preferably with a pressure of approximately
o to 20 bar. Due to compaction of the coffee powder in the extraction zone 25 at
the outlet end a higher hydrostatic pressure normally exists in this section than
In the brewing zone 24 or in the brewing area 36. Feeding the brew water in the

region of the brewing zone 24 has the advantage that in this zone the coffee
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powder Is compacted hardly at all or only slightly. This is why the brew water
can be fed into the region of the brewing zone 24, where necessary, practically
non-pressurized or with just a slight pressure. The situation is different when the
brew water is fed in a region in which the coffee powder is highly compacted. In
this case the brew water must be introduced at a relatively high pressure into
the coffee powder so that efficient and thorough wetting of the coffee powder is

assured.

The diameter of the radial passageways 14 is preferably selected so that it is
smaller than the statistical average of the diameter of a single particle of the
coffee powder in thus preventing that the individual particles of coffee gain
access 1o the interior 12 of the screw shaft 10. Where necessary, radial
passageways having a larger diameter may also be provided, the passageways
In this case needing to be covered preferably by a fine mesh filter as is already
state of the art today in coffee filtering.

The housing 18 is provided at the side facing the beverage outlet 7 with a
collecting section 39 which at the inner side facing the screw shaft 10 features a
filter-type wall part 40 surrounding the screw shaft 10 at least in part and via
which the freshly brewed coffee beverage can radially emerge from the brewing
area 36. The filter-type wall part 40 may be configured as a conventional curved
perforated plate, instead of a perforated plate a ceramic filter or a so-called
spring-loaded filter may be put to use, for example. The used coffee grounds

are ejected at the end axially from the housing 18 and directed by means of a
baffle 41 into the bin 8.

Preterably the apparatus is provided with a valve by means of which after

preparation of a serving of coffee or between preparation of two servings any

dribble of the coffee from the beverage outlet can be stopped.

Referring now to FIG. 2 there is illustrated a section of the apparatus on a
magnified scale in the region of the cylindrical housing portion 20 with the aid of
which the actual process for preparation of the beverage will now be detailled,

assuming that at the start of the preparation process no coffee powder is in the
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housing 18 or in the various zones 23, 23, 24, 25. The preparation process
starts by grinding fresh coffee beans by means of the grinder. The coffee
powder is conveyed by means (not shown) into the funnel-shapped inlet zone
where it is taken up by the flights 13 of the rotating screw shaft 10 and
conveyed into the cylindrical housing portion 20. As soon as the coffee powder
K has been conveyed from the screw shaft 10 up to the extraction zone 25 at
the outlet end or the extraction area 37 is filled with highly compacted coffee
powder K1, brewing can be started since the brewing area 36 is sealed off
axially at both ends by the highly compacted coffee powder in the sealing zone
23 as well as in the extraction zone 25. Rotation of the screw shaft 10 feeds
brew water B at a temperature of approximately 90 to 95°C and a pressure of
approximately 5 to 20 bar via the brew water conduit 31, the brew water B
flowing in the end portion 32 of the brew water conduit 31 via the outlets 33 into
the interior 12 of the screw shaft 10 and from there via the passageways 14 in
the screw shaft member 11 into the brewing area 36 as indicated by double
arrow 34. The brew water is distributed in the brewing area 36, it being namely
prevented by the strongly compacted coffee powder in the sealing zone 23 and
extraction zone 25 respectively from gaining access axially to the sealing zone
23 and extraction zone 25 respectively. The brew water can, however, flow
axially upwards in the direction of the sealing zone 23 to at least wet the coffee
powder K in the upper or inlet side region of the brewing zone 24, as a result of
which the coffee powder K in this region can swell and be introduced into a kind
of pre-brew phase which is of advantage for the taste of the beverage to be
prepared. The continual movement of the coffee powder K axially through the
brewing area 36 results in the brew water introduced radially into the brewing

area 36 flowing through the brewing area 36 not absolutely radial but instead
Inclined.

The brew water B supplied via the brew water conduit 31 flows through the
brewing area 36 and thus also the coffee powder K substantially radially to then
enter the collecting section 39 in the form of a liquid coffee essence via the
filter-type wall part 40 and to flow into a receptacle 9 located underneath as a
freshly brewed coffee beverage via the beverage outlet 7. The rotational speed

of the screw shaft 10 is preferably selected so that the proportion of coffee

I -1t ‘Tllirll
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powder in each case is extracted in all during approximately 25 — 30 secs.
Shortly before the desired quantity of the coffee beverage is prepared, grinding
is firstly halted and then, i.e. after an predefined time interval the brew water
feed is stopped. To achieve optimum utilization of ground coffee powder the
brew water feed into the brewing area 36 is preferably not stopped until no more
coffee powder is in the funnel-shapped inlet region. It needs to be assured,
however, that sufficient compacted coffee powder is still in the sealing zone
before the brew water feed is stopped, so that sealing off of the brewing area 36
at the inlet end is assured up to the end of the brewing process. Preferably the
screw shaft 10 continues to rotate after the brew water feed is stopped, until alt
coftee powder has been removed from the cylindrical portion 20 and no more
coffee powder exists in the individual zones 23, 24, 25 of the brewer 3. Since
the volume of the brewing area 36 and particularly the adjoining sealing area 35
Is selected relatively small, only a very small quantity of unused, i.e. non-
extracted coffee powder is removed from the sealing area 35 and, where
necessary the brewing area 36. If need be, on removing the coffee powder from
the cylindrical portion 20 after stoppage of the brew water feed, a predefined
delay can be programmed since in preparation cycles quickly following each
other in sequence the coffee powder need not be removed from the cylindrical
portion 20 every time but instead for reasons of hygiene not before no more

coffee beverage is prepared for a certain duration of, for example, a few
minutes.

Compacting the partly extracted coffee powder in the extraction zone 25 has the
advantage that the coffee powder is additionally extracted thereby, in that the
liquid is extracted from the coffee powder. Thus, compacting the coffee powder
n the extraction zone 25 ensures, on the one hand, sealing off of the brewing
area 36 at the outlet end and, on the other, improving extraction of the coffee

powder. At the outlet end the extracted coffee powder is directed by the baffle
41 into the bin 8.

With the apparatus in accordance with the invention large quantities of a high-
quality coffee beverage can now be prepared in continual brewing, whereby the

volume, i.e. the quantity of the coffee beverage to be prepared can be varied
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over a very broad range. At the same time the quantity of powder extracted for
preparation of the corresponding serving can also be adapted to the water
quantity. Thus the apparatus now makes it possible, for example, to prepare a
very small espresso with a volume of just a few milliliters, whilst on the other
hand, several liters of fresh espresso coffee can also be prepared continually,
but in any case, i.e. irrespective of the quantity of the hot beverage made, the

strength of the coffee is freely selectable over a broad range.

In addition to this, by altering various parameters the prepared hot beverage
can be tailored in addition to the parameters as are variable in other generic
devices such as, for example grinding finess or grain size of the coffee powder,
degree of compaction of the coffee powder, extraction duration, brew water
temperature and brew water pressure by the apparatus in accordance with the
Invention now making it possible to vary even further operating parameters. For
Instance, by varying the rotational speed of the screw shaft the degree of
extraction of the coffee powder and thus the taste, strength, caffeine content as
well as, where necessary, the appearance of the served coffee beverage can all
be varied. In addition to this, by axial displacement of the brew water conduit 31
It can be determined in which region of the brewing zone the brew water is to
enter the coffee powder which is particularly appreciated when the flights 13 of
the screw shaft 10 comprise a differing pitch along the brewing zone. In this
case axial displacement of the brew water conduit 31 permits introducing the
brew water at positions into the brewing area 36 in which the coffee powder is
compacted differingly strongly. The position at which water is added influences
the quality of the coffee beverage because of the difference in compacting of
the coffee powder and the extraction time. Positioning the filter sieve relative to

the brew water being adding permits influencing the filter path and thus also the
filter time.

Yet another advantage of the apparatus as described as compared to a prior art
apparatus working batchwise is that the coffee powder is now homogenously
extracted during the complete preparation process, i.e. the coffee beverage
flowing from the beverage outlet is always the same in color, in taste and

aroma. In addition to this, the quantity of prepared coffee beverage is
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independent of the size of the brewing area 36. Still another appreciable
advantage of the apparatus is that the actual time needed for preparation is now
relatively short since unlike conventional coffee makers the coffee beans need
to be ground in their entirety but, now, just the quantity of coffee powder needs
to be made available as is needed to fill the brewing area 36 as well as the two
adjoining areas 35, 37. Now, when preparing several servings within short time
Intervals the ,filling time“ is completely eliminated, because in this case
practically continual operation is possible since after preparation of a serving
only the brew water feed needs to be halted shortly without the coffee powder

needing to be completely removed from the brewing area 36 and from the
sealing area 35 at the inlet end.

Where necessary, the screw shaft can perform a few rotations after the brew
water feed has been stopped, so that the already wetted coffee powder is
removed from the brewing area which is simultaneously filled with fresh coffee
powder. In addition to this, the dead time for ejecting the spent puck at the end
of each preparation process is eliminated when preparing several servings in a
sequence of brief time intervals, since diposing the spent puck is done
continually during the preparation process. Thus when preparing several
servings within in a sequence of brief time intervals the time needed for filling
and disposal as needed in batchwise working devices is now eliminated. This is
why as compared to known devices the apparatus in accordance with the
Invention can achieve a substantially higher ,cup capacity“. Since the coffee
powder is extracted in the extraction zone 25 the efficiency is also improved by
less coffee powder for a certain quantity of coffee beverage being needed for at
least the same quality. In conclusion, there is the further advantage that the
quantity of water and particularly the quantity of powder per volume of water to
be brewed is now freely selectable over a very broad range so that the strength
and quality of the served coffee beverage can now be varied irrespective of its
volume. In other words, it is now possible with this apparatus to adapt the

quantity of powder to the quantity of water with substantial advantages when
preparing a large servings.
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Since the coffee powder is continually on the move this prevents channels
being formed in the coffee powder with hydraulic ,short-circuits® which are
known to result in irregular and incomplete extraction of the coffee powder held

in the brewing area.

Referring now to FIG. 3 there is illustrated an alternative example embodiment
of an apparatus in accordance with the invention. In this example, instead of a
diminishing pitch of the screw shaft flights in forming a sealing zone, the area
43, 44 between the housing 18 and the screw shaft member 11 in the region of
the extraction zone 25 is diminished. Concretely, the diameter of the housing 18
surrounding the screw shaft 10 is diminished in the region of the extraction zone
25 in the direction of delivery of the screw shaft 10. It is understood that the
geometry of the flights 13 in the extraction zone 25 is adapted to the geometry
of the conically tapered housing 18. By the diameter of the housing 18 being
conically tapered in the direction of delivery the substance is in turn compacted
In the region of the extraction zone 25 so that the essence is extracted. The
pitch of the flights 13 between the brewing zone 24 and extraction zone 25 in
this case does not need to vary, it instead can remain constant. However. in this
embodiment too, the pitch of the flights 13 may also be varied in accordance

with what is wanted.

Instead of tapering the housing 18 conically the diameter of the screw shaft
member 11 could be flared in the direction of delivery such that the space
between the housing 18 and the actual screw shaft member 11 is in turn is
reduced in size in the region of the extraction zone 25, even when the housing

IS configured cylindrical.

In addition to the already cited operation parameters there are also other
apparatus parameters which can be used to influence the hot beverage to be
prepared. For example, the absolute and/or the relative pitch of the screw shaft

member 11 can be varied in the individual zones or therebetween. indeed, the
quality of the hot beverage to be brewed can also be influenced by the length of

the brewing zone and its relevant diameter.
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It is undestood that the apparatus as described hitherto merely serves as

therein. It is just as possible that the brew water is introduced into the brewing

area 36 at an angle instead of radially. Likewise the brewing area 36 could be
configured conical.

The present apparatus is particularly suitable for preparing espresso coffee.

But, of course, it is just as possible to use it for the preparation of other hot
beverages such as, for example, tea, soups, etc.

As an alternative to the example embodiment described hitherto in which the
brew water is introduced into the brewing zone by means of a pump at high
pressure, example embodiments of devices are just as possible without a
pump. Compacting the particulate substance or coffee powder in the extraction
zone at the outlet end opens up new possibilities by the brew water not
necessarily needing to be fed to the brewing zone at high pressure. Instead, all
that needs to be assured is that the coffee powder in passing through the
brewing zone is thoroughly wetted by the infeed of brew water. In this case the
brewing zone is not necessarily the zone in which the coffee powder is also
actually brewed and extracted. Instead, brewing zone in this case is understood
to be a zone in which the coffee powder is only partly wetted or, at the most,

partly extracted by the infeed of hot brew water.

When a pump for forced feed of the brew water is to be eliminated a
controllable valve could be provided for starting and stopping the brew water
Infeed, for example, instead of the pump. The brew water could be supplied by
the force of gravity from a tap water tank located above the apparatus or the

apparatus or water heater could be directly connected to a tap water/ mains
conduit in utilizing the water pressure existing in any case in the tap water
conduit for the supply of the brew water. The actual extraction process would

then mainly take place in the extraction zone where by compacting the coffee

! H b ‘piqru
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powder the liquid coffee essence would be extracted from the coffee powder. If
need be, this liquid coffee essence which is highly concentrated, could be
diluted with water to achieve the wanted typical concentration of the served
coffee beverage. Diluting in this way could also be done with water as is

directed non-pressurized through the already spent puck as in filter coffee.

If need be, the delivery pressure of the pump may aiso be reduced along with a
reduction in the pitch of the flight in the direction of delivery so that compacting
the coffee powder is increased in the direction of delivery which ultimately
likewise results in the desired good extraction of the coffee powder. In

conclusion the apparatus may also be operated batchwise or quasi continually
by the the coffee powder being forwarded into the brewing area 36 and the

screw shaft then halted so that extraction is then done as usual and the spent
coffee powder discharged as a puck. Unike the prior art apparatus working
batchwise in which the infeed of the fresh powder is in the direction opposite to
that of discharging the spent puck, the infeed of the particulate substance into

and out of the brewing zone is in one and the same direction in the apparatus in

accordance with the invention.

Referring now to FIG. 4 there is illustrated a preferred example embodiment of
the apparatus in longitudinal section wherein like or similar parts to those of the
previous example embodiment are identified by the reference numerals being
supplemented ,a". In this case the apparatus is arranged horizontally. The
housing 18a in the present example is formed by a rear housing part 43 and a
front housing part 44. The rear housing part 43 is configured as a housing block
whilst the front housing part 44 is designed tubular in comprising a substantially
hollow cylindrical interior. The rear housing part 43 is provided with an inlet
portion 45 for the infeed of the ground coffee powder. Arranged in this inlet
portion 45 is an agitator/wiper 28. Downstream of the inlet portion 45 the rear
housing part 43 is provided with a conically tapered intake zone 46 in the

direction of delivery of the screw shaft 10a. It is evident that the screw shaft 10a
comprises an intake portion 47 adapted to the contour of the intake zone 46, the

Intake portion 47 being likewise conically tapered in the direction of delivery.

The screw shaft 10a is axially displaceable relative to the housing as is

Il 'I{rl}. |
L |
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Indicated by a 48, it being basically irrespective  whether the housing,
particularly the area 43 or the screw shaft 10a themselves are configured
displaceable. As shown in FIG. 4 the screw shaft 10a is in its frontmost position
in which there is practically no ~daylight” radially between the the outer shell of
the screw flights 13a and the inner side of the area 43. The front housing part
44 comprises an end portion 49 somewhat larger in outer diameter in the
direction of the outlet end, it being in this end portion 49 that the brewing zone
24a is arranged from which an 7a leads away radially downwards. The brewing
zone 24a is provided with a filter device 50 comprising a plurality of filter disks,
each of which is slotted radially with a cross-section selected to retain the
Individual particles of the ground coffee. Instead of individual filter disks a Spring
filter may also be put to use, for example, comprising a coil spring element, the
individual windings of which come into contact with each other and are likewise
provided slotted. If need be, a pressure regulating valve may be further

interposed between the brewing zone 24a and the outlet, this valve first opening

when a predefined overpressure is attained.

Referring now to FIG. 5 there is illustrated the apparatus as shown in FIG. 4 but
with the screw shaft 10a now displaced rearwards axially relative to the housing
18a so that radial ,daylight exists between the outer shell of the screw flights
13a and the inner side of the housing 43. This results in delivery in the intake
portion being reduced, causing the degree to which the coffee powder is
compacted in the subsequent zones to be reduced. By axial displacement of the
screw shaft 10a relative to the housing 18a the beverage to be brewed can be
directly influenced thereby. The degree to which the coffee powder is
compacted determines the level of the water pressure as can be depleted
across the filter cake. This in turn directly influences the degree of extraction

and thus the color, taste and strength of the served coffee beverage.

It is understood that instead of displacing the screw shaft 10a axially, it is just as

possible to achieve axial displacement of the housing 18a with ultimately the
same result.
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The embodiment of the screw shaft shown in which the degree with which the
coffee powder is compacted can be varied by means of the pitch of the flight
has, as compared to other variants, the advantage that no dead zones
materialize in which coffee powder residues can collect or which have no
through flow of brew water, i.e. the smooth transitions in the achievement as

proposed eliminate zones with a poor through flow in which the powder collects.
Apart from this the screw shaft has a self-cleaning effect.

Referring now to FIG. 6 there is illustrated in conclusion a preferred screw flight
geometry in cross-section on a magnified scale. As evident, the screw flights
13a have a trapezoidal cross-section. This geometry optimizes compaction of
the powder by producing an additionally force component which urges the
coffee powder outwardly against the inner side of the housing shell, increasing
the friction at the shell which in turn results in higher compaction of the powder

whilst, in addition, promoting the self-cleaning effect of the screw shaft.
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List of Reference Numerals

10
11
12
13
14
15
16
17
18
19
20
21
22
23

25
26
27
238
29
30
31
32

apparatus
grinder

brewer

drive means
delivery pump
water heater
beverage outlet

collector

screw shaft

screw shaft member
Interior of screw shaft
flight(s)

passageways

drive motor

gearing

housing
funnel-shaped inlet region
cylindrical section

intake zone
sealing zone
brewing zone

extraction zone
starting portion
wiper

Inner edge

brew water conduit

- 23.

end region of brew water conduit
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outlets
double arrow
sealing area
brewing area

exstraction area

collector section
filter-type wall part
baffle

rear housing part
front housing part
Inlet portion
Intake zone
iIntake portion
double arrow

end portion

disk-shaped elements

'R EE

- 24.-



10

15

20

25

30

35

CA 02584941 2009-09-21

18-

What is claimed is:

An apparatus (1) for the preparation of hot beverages by brewing a
water-extractable particulate substance, including a water heater (6),
means (5) for feeding brew water into a brewing zone (24) as well as a
delivery member enclosed at least in part by a housing (18) in the form of
a screw shaft (10) provided with at least one flight (13) for delivering the
particulate substance through the brewing zone (24), the feed of the
particulate substance into and out of the brewing zone (24) being in one
and the same direction, and the apparatus comprising an extraction zone
(25) downstream of the brewing zone (24) in which the substance Is
compacted and the essence extracted, characterized in that the screw
shaft (10) extends at least along the brewing zone (24) and along the
extraction zone (25) and that the pitch of the flights (13) in the region of
the extraction zone (25) is smaller than in the region of the brewing zone
(24).

The apparatus as set forth in claim 1, characterized in that the apparatus
comprises a sealing zone (23) upstream of the brewing zone (24) along
which the screw shaft (10) extends and that the pitch of the flights (13) In
the region of the extraction zone (25) is smaller than in the region of the

brewing zone (24).

The apparatus as set forth in claim 2, characterized in that the pitch of
the flights (13) for creating the sealing zone (23) by means of
compressed substance or for compacting the substance in the extraction
zone (25) is less in the axial direction upstream and downstream of the

brewing zone (24) than in the region of the brewing zone (24).

The apparatus as set forth in any one of the claims 1 to 3, characterized

in that the apparatus comprises an intake zone (46) in which the housing
(18a) enclosing the screw shaft (10a) is conically tapered, the screw
shaft (10a) featuring an intake portion (47) adapted to the contour of the

intake zone.
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The apparatus as set forth in claim 4, characterized in that the screw
shaft (10a) is axially displaceable relative to the housing (18a) or in that
the housing (18a) is axially displaceable relative to the screw shaft (10a).

The apparatus as set forth in any one of the claims 1 to 5, characterized
in that the pitch of the flights (13) in the region of the extraction zone (25)
Is configured such that the substance wetted with brew water or partly
extracted in the brewing zone is extracted or served extracted in the

extraction zone (25).

The apparatus as set forth in any one of the claims 1 to 6, characterized

In that Iin the extraction zone (25) due to compaction of the substance a

higher hydrostatic pressure exists than in the brewing zone (24).

The apparatus as set forth in any one of the claims 1 to 7, characterized
in that the brewing zone (24) comprises a brewing area (36) configured
at least in part cylindrical or conically, the particulate substance being fed
to the brewing area (36) substantially axially whilst the brew water (B) is
supplied to the brewing area (36) substantially radially and/or the liquid

essence Is discharged therefrom radially.

The apparatus as set forth in claim 8, characterized in that the screw
shaft (10) is configured as a hollow shaft and provided with an interior
(12) which is connected via passageways (14) to the outer shell of the

screw shaft (10).

The apparatus as set forth in claim 9, characterized in that the screw
shaft (10) is provided along the brewing area (36) with a plurality of

passageways (14).

The apparatus as set forth in claim 9 or 10, characterized in that the
interior (12) of the screw shaft (10) is configured for feeding brew water

(B) or for discharging the liquid essence from the brewing area (36).
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The apparatus as set forth in any one of the claims 9 to 11, characterized
in that the apparatus comprises a brew water conduit (31) leading into
the interior (12) of the screw shaft (10), the brew water conduit (31) being
provided with at least one outlet (33) via which brew water (B) can be

introduced into the interior (12) of the screw shaft (10).

The apparatus as set forth in claim 12, characterized in that the brew
water conduit (31) is adjustable axially relative to the screw shaft (10)

such that the region in which the brew water is introduced is variable.

The apparatus as set forth in any one of the claims 1 to 13, characterized
in that the screw shaft (10) is enclosed by the housing (18) such that in
the different zones (23, 24, 25) differing areas (35. 36, 37) are created
along the screw shaft (10), at least one sealing area (35) at the inlet end
being created in the direction of delivery of the screw shaft (10) upstream
of the brewing area (36) and at least one extraction area (37) at the

outlet end being created downstream of the brewing area (36).

The apparatus as set forth in any one of the claims 1 to 14, characterizea

in that the extraction zone (25) is simultaneously configured as a sealing

zone at the outlet end.

The apparatus as set forth in any one of the claims 8 to 15, characterized
in that the volume of the brewing area (36) is selected such that only a
fraction of the quantity of substance needed for preparing a beverage

serving can be accommodated therein.

The apparatus as set forth in claim 14, characterized in that the volume

of the sealing area (35) is smaller than that of the brewing area (36).

The apparatus as set forth in any one of the claims 1 to 17, characterized
in that arranged in the region of the extraction zone (25) is a collecting

section (39) for collecting the liquid beverage essence extracted in the
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extraction zone (25), the collecting section (39) being connected to a

beverage outlet (7).

The apparatus as set forth in any one of the claims 1 to 18, characterized
in that the screw flights (13a) have a substantially trapezoidal cross-

section.

A method for the preparation of hot beverages, particularly coffee or tea,
by brewing a water-extractable particulate substance in a brewing zone
(24), the substance being fed through the brewing zone (24) and the feed
of the particulate substance into and out of the brewing zone (24) being
in one and the same direction, characterized in that the particulate
substance is delivered downstream of the brewing zone (24) into a
sealing area (35) in which it is compacted axially and its essence thereby

extracted.

The method as set forth in claim 20, characterized in that upstream of the
brewing zone (24) the substance is delivered through a sealing zone (23)

in which it is compacted.

The method as set forth in claim 20 or 21, characterized in that for
preparation of a beverage serving the substance is delievered continually

through the brewing zone (24).

The method as set forth in any one of the claims 20 to 22, characterized
in that the brew water is introduced into the brewing zone (24) such that
the brew water passes through the substance (K) substantially

transversely to its direction of delivery.

The method as set forth in any one of the claims 20 to 23, characterized
in that the substance is compacted upstream or downstream of the
brewing zone (24, 24a) so strongly that it acts axially as a seal for the

brew water introduced pressurized into the brewing zone (24, 24a).
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The method as set forth in any one of the claims 20 to 24, characterized
In that the delivery of the member (10, 10a) delivering the substance
through the brewing zone (24, 24a) is variable.

The method as set forth in claim 25, characterized in that the working
capacity of the delivery member (10a) is varied by axial displacement of

the delivery member (10a) relative to the housing (18a).

The method as set forth in any one of the claims 20 to 26, characterized

In that the feed region of the brew water is axially adjustable.

The method as set forth in any one of the claims 20 to 27, characterized
In that the brew water is fed to the brewing zone (24) practically

pressureless.

The method as set forth in any one of the claims 20 to 28, characterized

In that the brew water is fed to the brewing zone (24) at a pressure of 5
to 20 bar.

Use of an apparatus as configured in any one of the claims 1 to 19 for

producing coffee, particularly espresso coffee.
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