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(57) L’invention concerne une machine a café ¢lectrique
et un élément-filtre (1) appropri¢. La machine a café
comprend un élément-filtre (1) soutenu par un porte-
filtre et destiné 4 contenir la mouture de café (12). Au-
dessus de 1’élément-filtre (1) il est prévu une téte (2)
munie d’un ou de plusieurs orifice(s) de sortie (3) par
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(57) The invention concerns an electric coffee machine
and a filter element (1) therefor. The coffee machine
comprises a filter element (1) which is intended to hold
ground coffee (12) and is supported by a filter housing.
Disposed above the filter element (1) is a brewing head
(2) with one or a plurality of outlet openings (3) from
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lesquels s’écoule dans 1’élément-filtre (1) de I’eau (14)
chauffée par un chauffe-eau électrique, en vue de passer
le café. Selon I’invention, 1’élément-filtre (1) comporte
sur son bord supérieur extérieur (9) une collerette
annulaire (10) s’étendant de manic¢re angulaire par
rapport au bord (9). L ¢élément-filtre (1) est en papier
filtre. En dessous de la collerette annulaire (10), il est
prévu un systeme de retenue (28) soutenant 1’élément-
filtre (1), sur lequel 1'¢lément-filtre (1) s’appuie
sensiblement en porte a faux, ce qui rend tant la
manipulation de 1’élément-filtre que celle de la machine
a café plus aisées. On obtient simultanément de meilleurs
résultats en termes de café passé, avec un temps de
dégouttage réduit.
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which water (14), heated by an electric water heater,
flows into the filter element (1) in order to extract the
coffee. According to the invention, the filter element (1)
comprises on its outer upper edge (9) an annular collar
(10) which extends at an angle to the edge (9). The filter
element (1) consists of filter paper. Disposed below the
annular collar (10) is a holder device (28) which bears
the filter element (1) and on which the filter element (1)
is supported in a substantially cantilevered manner. In
this way, the filter element and coffee machine are easier
to handle. At the same time, the brewing results are
improved and the time taken for the final drops to drip
through is reduced.
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Abstract:

Coffee Machine and Filter Element Therefor

The present invention relates to an electric coffee machine and a filter element (1) therefor.
The coffee machine includes a filter element (1) for taking up ground coffee (12) that is
supported by a filter housing. A brewing head (2) is provided above the filter element (1) and
has one or a plurality of outlet openings (3) from which water (14) heated by an electric water
heater flows into the filter element (1) in order to extract the coffee. Accofding to the present
invention, the filter element (1) includes on its outside top edge (9) an annular collar (10)
which extends at an angle relative to the edge (9). The filter element (1) is made of filter
paper. Disposed below the annular collar (9) is a securing device (28) which bears the filter
element (1) and on which the filter element (1) is supported in a substantially cantilevered
manner. In this way, the filter element and the coffee machine are easier to handle. In addition,

brewing results are improved and the dripping time is reduced.
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Coffee Machine and Filter Element Therefor

The present invention relates to an electric coffee machine which includes a filter element for
receiving ground coffee that is supported by a filter housing and a brewing head provided
above the filter element and having one or a plurality of outlet openings from which water
heated by an electric water heater flows into the filter element to extract coffee, the filter

element being hung into in the filter housing.

German patent application No. 41 30 446 discloses a coffee machine wherein the brewing
head includes an outlet opening provided above the coffee filter, from which water heated in
a continuous flow heater or a water tank flows off and enters into the top opening of the
coffee filter to soak and extract the coffee grounds disposed below the opening. The prepared
coffee brew is discharged through an outlet opening into the coffee container placed beneath

it.

In most coffee machines, as is the case in the above-mentioned coffee machine, the filter
element is made of paper and has a generally truncated-cone shape when the filter element is
placed into the filter housing. It occurs in the brewing process that the ground coffee is not
sufficiently evenly penetrated by the water and, thus, the ground coffee is not appropriately
extracted. This is often recognized by coffee grounds in the area of the bottom corners of the

coffee filter which are not extracted, or insufficiently.

A paper filter as has been described in the electric coffee machine described in the present
application is also disclosed in German patent application No. 20 34 309. The ground coffee
is insufficiently extracted in this embodiment also when the coffee is not brewed
automatically, but manually, for example. This is because even in this case the hot water is not
conveyed properly into the corners in the bottom area of the filter element. Also, it has been
found in such a brewing process that, due to the splash-like infusion of the water on the

ground coffee, the ground coffee is repeatedly whirled up so that finest components of the
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ground coffee float on the surface and deposit there. The final result is that the hot water is
prevented from sufficiently rapidly penetrating the coffee grounds so that the extraction time
is extended accordingly. At the end of the brewing process, the dripping time starts which also
takes a rather long time because the water flows too slowly through the compressed coffee
grounds. Further, far too much ground coffee collects at the corners and at the edge and is

not sufficiently extracted.

German utility model No. 7037082 also discloses a conical filter element which is suspended
into the opening of a cup. In this case, too, less favorable extraction results are achieved due

to the acute cone configuration of the filter element.

German patent application No. 15 79 354 discloses a filtering device where the filter element
made of paper is placed into the opening of a filter housing. The filter element bears against
the inside surface of the ribs provided on the filter housing and against the groove areas
between the ribs which, as is most frequently the case in up-to-date coffee machines, impede
the discharge of the filtrate from the filter element. This is especially due to the moist filter
paper becoming typically curved so that a large part of the outside filter surface is blocked. It
is true that the bottom of the filter element has a concave configuration. However, it is
supported on the ribs and the grooves in the filter element so that the extracted coffee is
impeded from flowing off the filter element because the ribs and the grooves cover the outside

surface of the filter element.

In addition, U.S.-4,656,932 discloses a bowl-shaped filter housing having a recess in which
a bowl-shaped filter element is inserted which tapers conically in a downward direction. The
outside surface of the filter element is undulated. The filter element abuts the bottom and the
side wall of the filter housing so that the off-flow of the coffee brew is rather impaired also
in this case. In this prior art, too, the distances the water has to cover in penetrating the
ground coffee until the water reaches the filter element are differently long due to the bowl-

shaped configuration of the filter element which tapers conically in a downward direction.

U.S.-C.3,089,405 discloses a filtering device for a coffee machine of the type described
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hereinabove which is used to make brewed beverages. The filtering device includes a ring-
shaped portion of a water pipe, termed ring pipe in short, on the outside of which a filter
paper is freely suspended. The filter paper can be filled with ground coffee, and hot water can
be introduced through the filter opening for filtration purposes. The hot water enters through
the open end of the annular water pipe and flows off, after having taken extraction substances
(extraction process) from the product being extracted, freely on the outside wall of the filter

paper. The brew is collected in a container placed therebeneath.

To insert the filter paper, it is attached to the filter support by a retaining means. To this end,
an elastic strip or an elastic cord runs in the top end of the filter paper and, along with the
opening of the filter paper, is drawn from the outside around the ring pipe designed as filter
support. After the expanded opening of the filter paper above the ring pipe has been let loose,
the elastic cord tightens so that the diameter of the filter paper above the ring pipe becomes
smaller than the portion around the ring pipe. This way, the filter paper is attached to the ring

pipe to prevent it from falling on the bottom during the brewing process.

Apart from the comparatively complicated fitting of the filter paper to the ring pipe (because
the opening of the filter paper must be opened by expanding the elastic cord until it can be
drawn from below over the outside surface of the ring pipe), it is also very complicated to pull
an elastic strip or an elastic cord into the top end portion of the filter paper when the filter

clement shall be retained on the filter support by the elastic cord.

This way of attaching a filter paper to a filter support of a machine which prepares brewed
beverages is lengthy and complicated because it finally depends on the person using it how
skillful the opening of the filter element is expanded to be subsequently slipped over the ring
pipe and how properly the filter element is thereafter aligned on the filter support in order that
the longitudinal axis of the filter element extends substantially vertically. With an improper
installation, it may easily occur that the filter paper cone is hung in transversely, is torn and/or

even drops from the filter support, which may seriously scald the attendant.

The necessity to use an elastic cord or rubber ring which is specially fitted to the filter element
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and the complicated mounting of the rubber ring on the filter paper is little comfortable and
increases the price for each single filter paper. Increased costs become apparent especially
when coffee is brewed several times a day. Therefore, a filter paper attachment of this type is

advisable for application only if the filter element itself is made of a stable filtering material.

An object of the present invention is to provide a coffee machine of the type described

hereinabove and a filter element for the extraction of coffee which makes handling easier.

According to the present invention, this object is achieved by the characterizing features of
patent claim 1 and patent claim 16. The securing device is used to attach the filter element.
This permits greater ease of handling the filter element and suspending it into the coffee
machine. The securing device is a part of the filter housing of the coffee machine (claim 2).
According to the features of claim 3, the coffee brew is not impeded to flow off the filter

element and may do so substantially evenly over the entire outside surface.

An extraction of the ground coffee in the filter element as uniform as possible, with a
continuously entering flow of hot water into the filter element, is achieved because the filter
element, according to the features of patent claim 4, has a concave design to provide a
maximum large outside surface, and is suspended in addition. Due to the even flow of water,
the ground coffee is least possible whirled up, thereby preventing finest coffee particles from
settling on the surface of the coffee grounds which increasingly shut off the coffee bed against
the penetration of hot water. Additionally, the ground coffee is not excessively whirled up
and condensed by the largely continuous water flow, with the result that the ground coffee
remains relevatively porous, and good extraction results may be achieved. Because the filter
element is freely suspended, the coffee brew can leave it without being impeded and may do

so in a generally even manner over the entire outside surface.

According to the features of patent claim 5, it occurs during the brewing process that the
ground coffee settles down on the wall of the filter element and is not whirled up again what
would saturate the fine particles and, thus, make the coffee bed more or less impermeable. In

order to achieve a hot water flow into the filter element which is as continuous as possible, it
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is possible to use continuous flow heaters (claims 7 and 8) or also water tanks (claims 9 and
10). However, the heating capacity in continuous flow heaters must be rated so that a
sufficient amount of water is permitted to largely continuously discharge from the outlet
openings in dependence on the cross-sectional dimensions of the openings. Overflow of the
filter element is prevented in this filter system because the coffee flows off evenly from all
sides of the filter element. The reason is that the coffee bed is generally uniform and not

compressed due to the subsided brewing process.

It is of course also possible to choose paper filters as a filter element which have an undulated
surface. However, their envelope curve presents a concave surface which is curved outwardly
towards the receptacle and is preferably of a hemispherical design (claim 17). This provides
a particularly large filtering surface on which the ground coffee sits evenly from inwards. The
fact that hot water penetrates the ground coffee almost uniformly can also be seen in
temperature measurements which show almost identical temperatures in almost the entire
coffee bed area. This is because if some areas were scarcely penetrated by hot water,
considerably lower temperatures would occur in these areas, as is described in the state of the
art. The filter element may also be slightly elliptical and adopt an outwardly curved
homogeneous shape. It is also important that the outlet openings are generally arranged in the
central area of the filter element above the filter element in the brewing head of a coffee
machine so that the ground coffee is prevented from being whirled up. A large-surface water

shower, however, supports the whirling up of the ground coffee, which is not desired.

When the filter element is exclusively made of filter paper, it can be encompassed by a
securing device by way of which the filter element is hung in the coffee machine. However, it
is also possible that the paper filter element for its support is encompassed by a grid-type net
(claim 12) which is also concave or spherical and thus adapted to the shape of the filter
element. According to claim 13, the grid is provided with the securing device by way of which
the filter element is supported on the grid, and the grid, in turn, is supported on the filter
support. The extracted coffee may penetrate the filter element almost unimpededly and flow

off on the outside thereof (claims 12, 13, 14).
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Further preferred aspects of the present invention can be seen in the features of patent claims
18 to 26. The edge is made of the same filter paper material as the remaining part according

to claims 21 to 26.

One single embodiment is shown in the drawing and will be described in detail hereinbelow.

The only Figure shows a principal view of the present invention, wherein above the filter
element 1 (which is hemispherical in the drawing) there is a brewing head 2 which includes in
its bottom side three outlet openings 3 that extend substantially centrally to the filter element
1. Instead of three outlet openings 3, it is also possible to use a larger or smaller number of
openings. In this case, however, the outlet cross-section must be chosen to be
correspondingly larger or smaller. The filter element 1 has a radius r of roughly 40 to 70 mms,
more particularly 60 mms (for 12 cups), and the outlet openings 3 are arranged in a diameter
range D of roughly 20 to 60 mms, more particularly 40 mms, or smaller. The brewing head 2
is part of a coffee machine not shown in closer detail. Placed below the filter element 1 isa
coffee pot 4, preferably a glass container, with a handle 5. The opening 6 of the coffee pot 4

is closed by a cover 7 which has a central inlet opening 3.

The filter element 1 extends at its outside top edge 9 slightly conically outwardly and
terminates into an annular collar 10 which extends at an angle to edge 9. The annular collar 10
is also made of paper and is either integral with the filter element 1, or it is attached to the
filter element, for example, by cementing, flanging, thermofixation, caulking, or any other

simple type of attachment.

As can further be clearly seen in the Figure, the accommodating space 11 of the filter element
1 contains ground coffee 12 which normally piles up after being filled in. In the only Figure,
the ground coffee 12 includes in its central area 31 a crater-like indentation 13 which is
flushed out by the inflowing water 14 during the brewing process. In this embodiment, the
three outlet openings 3 are positioned so close to one another that a substantially
hemispherical indentation 13 is produced in the brewing process. However, it is also possible

that the individual hot water jets 15 form individual local indentations (not shown) which are
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slightly separated from each other when the outlet openings 3 are not arranged side by side

but in a circle.

Best extraction results are achieved when the indentation 13 becomes substantially
hemispherical, as is shown in the only Figure, so that the coffee bed 16 provided by the
ground coffee 12 with its inside surface 17 follows the spherical wall 18 of the filter element
1.

It is true that the central area of the coffee bed 16 can be grooved to a slightly greater extent
(what is not shown in the Figure) in order to thereby adapt the penetration speed of the hot
water 15 in the deepest area to roughly the penetration speed in the lateral area. This is
because the coffee bed 16 is compressed most in the deepest area so that, due to the higher
hydrostatic pressure of the water 14 in this area, the water 14 will flow off in this area exactly

as quickly as in the higher lateral area which is less compressed.

As is clearly shown in the Figure, the maximum water level 19 does not considerably exceed
the top fringe area 20 of the coffee bed 16 because the extraction speed is relatively high.
Coffee foam 21 forms only on the surface of the water level 19 due to rising bubbles which
are produced when the ground coffee 12 is soaked or wetted. The hot water 14 passes
through the ground coffee 12 comparatively uniformly (as is indicated by the large arrows 22)
due to the filter element 1 of the present invention and the continuous introduction of hot
water 14 into the filter element 1 and the substantially freely suspended filter element 1. The
brew extracted from the ground coffee 12 also flows off from the filter element 1 itself, what
is indicated by the small arrows 23. As can be seen in the Figure, a downright stream of coffee
25 may form on the outside surface 24 of the filter element 1, unimpeded to flow to the
deepest point of the filter element where it is then bundled in a joint jet 26. Jet 26 will then

flow through the opening 8 in the cover 7 into the pot 4 where it is collected as beverage 27.

Below the annular collar 10, a securing device 28 may be mounted which is used to hinge the
filter element 1. This facilitates handling the filter element 1 and provides greater ease of

hanging it into the coffee machine or a receptacle 4. However, it is also possible to hang the
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filter element 1 into the securing device 28 by way of the annular collar 10. The securing

device 28 is a part of the filter housing of the coffee machine in this case.

It is true that the ground coffee 12 collapses at the points where the water jets 15 strike which
eject from the outlet openings 3 arranged centrally on the brewing head 2, and the ground
coffee 12 is condensed in the bottom area of these craters or indentations 13. The remaining
ground coffee 12, however, stays comparatively loose and is a good drainage for the hot
water 14. Also, the ground coffee 12 may swell without difficulty so that the coffee bed 16 is
quickly and thoroughly saturated. The result is a good extraction of the ground coffee 12.

Filter overflow is prevented.

After the brewing process has been completed, that means, as soon as the hot water 14 has
stopped flowing out of the outlet openings 3, the hot water 14 will pass through the porous
ground coffee 12 until the filter element 1 has run empty. Now the dripping time starts. After
a few drips already, i.e., approximately after five to eight drips which drip off from the outside
surface 24 of the filter element 1 at the lowest point 29 thereof, the last drip will not drop off
but will even be sucked in inwardly by the sponge-like coffee bed, by way of the filter element
1, due to evaporation on the filtering surface and occurring capillary action, with the result
that the drip has disappeared from the outside surface 24 (not shown). Especially due to the
sponge-type, porous coffee bed 16, the dripping time is reduced considerably and now is at a

rate of 30 seconds approximately, compared to 2 to 3 minutes formerly.

A particularly large active filtering surface 30 is achieved by the filter element 1 according to
the present invention, and the convex or spherical configuration of the filter element 1 permits
distributing the ground coffee 12 in the filter element 1 so that an identical way of extraction
is caused in all directions vertically to the inside wall 18. This means, the way the water 14
takes from the crater-shaped indentations 13 through the ground coffee 12 is roughly equally
large at all points. The result is a particularly short filtration process which economizes in
about two to three minutes, with the same number of cups, compared to conventional

filtration processes.
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Patent Claims:

Electric coffee machine which includes a filter element (1) that is supported by a filter
housing (28) and can be filled with ground coffee (12) through its top opening, and a
brewing head (2) provided above the filter element (1) and having one or a plurality of
outlet openings (3) from which water (14) heated by an electric water heater flows
through the opening onto the ground coffee (12) to e'xtract the coffee, the filter element
(1) being hung into the filter housing (28),

characterized in that the filter element (1) on its outside upper edge (9) includes
an annular collar (10) which extends at an angle relative to the edge (9), in that the filter
element is made of filter paper, in that a securing device (28) which bears the filter
element (1) by way of the annular collar (10) is provided below the annular collar (10),
and in that the outside wall of the filter element (1) is spaced from the filter housing by
such an amount that the brewed beverage discharges through the walis of the filter

element and is not impeded in flowing down the outside wall thereof.

Electric coffee machine as claimed in claim 1,
characterized inthat the securing device (28) is a part of the filter housing of the

coffee machine.

Electric coffee machine as claimed in claim 2,
characterized in that the filter element (1) is provided so as to be freely

suspended in the securing device (28) of the coffee machine.

Electric coffee machine as claimed in claim 1,
characterized in that the filter element has a generally concave design in the
extraction area, in that the outlet opening(s) at the brewing head is (are) arranged

generally centrally relative to the filter element.



10.

11.

CA 02247833 1998-08-31

-10-

Coffee machine as claimed in claim 4,
characterized inthat the flow cross-section of the outlet opening(s) and the hot
water supply is dimensioned so that the hot water discharges in a generally continuous

water flow.

Coffee machine as claimed in claim 5,
characterized inthatan intermediate storage tank which takes up the hot water
is provided in the brewing head, and the bottom of the intermediate storage tank includes

one or a plurality of outlet openings.

Coffee machine as claimed in claim 1,

characterized inthata self-feeding continuous flow heater is used as a water

heater.

Coffee machine as claimed in claim 7,
characterized in that the continuous flow heater has a heating capacity ranging

between 1200 and 2000 watt, preferably 1600 watt.

Coffee machine as claimed in claim 1,
characterized inthata water tank equipped with a heating device is used as a

water heater.

Coffee machine as claimed in claim 9,

characterized in that the water tank is provided above the brewing head.

Coffee machine as claimed in claim 9,

characterized inthatthe water tank is provided beneath the brewing head, and
in that a pump driven by an electric motor is mounted in the hot water line which leads to

the brewing head.
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Coffee machine as claimed in claim 1,
characterized inthat the filter element (1) is encompassed by a net-type grid

which is adapted to the shape of the filter element.

Coffee machine as claimed in claim 12,

characterized in thatthe grid includes the securing device.

Coffee machine as claimed in claim 12,

characterized inthatthe grid has a mesh size of 2 to 10 mms.

Coffee machine as claimed in claim 12,

characterized inthatthe grid is made of rustproof wire.

Filter element made of filter paper, for use in a coffee machine or tea machine, wherein
the outside surface of the filter element has an envelope curve of a convex design, and
wherein the filter element (1) on its outside upper edge (9) has an annular collar (10)
which extends at an angle relative to the edge (9),

characterized in that the filter element (1) has a generally hemispherical
configuration, in that the upper area of the edge (9) of the filter element (1) expands
conically outwardly, in that the radially outwardly directed annular collar (10) succeeds
the conically expanded portion, and in that the filter element (1) with its edge (9) is made
of filter paper and the edge (9) is made of the same filter paper material as the remaining

part of the filter element (1).

Filter element as claimed in claim 16,
characterized in that the filter element (1), integral with its edge (9), is made of

filter paper.

Filter element as claimed in claim 17,

characterized inthat the inside wall of the hemispherical portion has a radius (r)
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24.

25.
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of 35 to 70 mms approximately, preferably 60 mms, so that up to 12 cups of coffee may

be prepared with the maximum quantity of coffee being taken up.

Filter element as claimed in claim 16,

characterized inthat the filter element is integrally made of filter paper.

Filter element as claimed in claim 16,

characterized inthatthe filter element is made of two parts.

Filter element as claimed in claim 20,

characterized inthatthe annular collar (10) is attached to the filter element (1).

Filter element as claimed in claim 20,

characterized inthatthe annular collar (10) is cemented.

Filter element as claimed in claim 20,

characterized inthatthe annular collar (10) is flanged.
Filter element as claimed in claim 20,
characterized in that the annular collar (10) of the filter element (1) is

thermofixed, or the annular collar (10) is thermofixed to the filter element (1).

Filter element as claimed in claim 24,

characterized inthatthe annular collar (10) is caulked to the filter element (1).
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