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(57) Abregée/Abstract:

A coffee machine Is provided with a boller for heating brewing water, a brewing cylinder defining a brewing chamber, a closure
piston for closing the one open end of the brewing cylinder as well as a brewing piston for compressing the coffee powder In the
brewing cylinder and/or for ejecting the elutriated coffee powder cake, whereby the brewing piston Is longitudinally movable In

the brewing cylinder.

he closure piston Is integrally formed or rigidly connected to the housing of the boiler and firmly mounted

to the housing of the coffee machine. Moreover, there Is provided a brewing module that iIs removably Iinserted into the housing
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(57) Abréege(suite)/Abstract(continued):

of the coffee machine and that includes at least the brewing cylinder and the brewing piston. The brewing cylinder and the
brewing piston are movable In longitudinal direction, but cannot be rotated. Such a coffee machine can be designed very
compactly. Moreover, the brewing module consists of only a few elements and, thus, can be manufactured at low costs and Is
very reliable in operation.
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Abstract of the Disclosure

A coffee machine is provided with a boiler for heating brew-
1ng water, a brewing cylinder defining a brewing chamber, a clo-
sure piston for closing the one open end of the brewing cylinder
as well as a brewing piston for compressing the coffee powder in
the brewing cylinder and/or for ejecting the elutriated coffee
powder cake, whereby the brewing piston is longitudinally movable
in the brewing cylinder. The closure piston is integrally formed
or rigidly connected to the housing of the boiler and firmly
mounted to the housing of the coffee machine. Moreover, there is
provided a brewing module that is removably inserted into the
housing of the coffee machine and that includes at least the brew-
1ng cylinder and the brewing piston. The brewing cylinder and the
brewing piston are movable in longitudinal direction, but cannot
be rotated. Such a coffee machine can be designed very compactly.
Moreover, the brewing module consists of only a few elements and,
thus, can be manufactured at low costs and is very reliable in op -

eration.
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Coffee Machine

Background of the Invention

The present invention refers to a coffee machine comprising a
boiler for heating the brewing water, an essentially hollow brew-
1ng cylinder having a central longitudinal axis and an open end,
and a driving unit for moving the brewing cylinder along said cen-

tral longitudinal axis.

A closure piston 1s adapted to close the open end of the

brewing cylinder to thereby form a brewing chamber, and a brewing
plston 1s located in the interior of the brewing cylinder that is
movable along said central longitudinal axis to compress coffee
powder recelved 1n said brewing cylinder means as well as for re-
moving the used coffee powder cake.

In a coffee machine of this kind, principally, a coffee bev-

erage 1s prepared as follows: A brewing chamber is filled with a

predetermined amount of coffee powder. This coffee powder is com-

pressed by a movable piston and, thereafter, hot water is pressed

through the compressed coffee powder under high pressure. In order
to close the open side of the brewing chamber, there is provided a
usually stationary closure piston, whereby the brewing cylinder

usually 1s movable with regard to the closure piston. The brewing

piston adapted to compress the coffee powder is received in the




CA 02260246 1999-01-25

23833US.doc

interior of the brewing cylinder and is also used, besides its

task to compress the coffee powder, to remove the used coffee pow-
der cake from the brewing cylinder. For heating the brewing water,
a boiler 1is used, from which the hot brewing water flows through a

pipe to one of the two afore mentioned pistons. The relevant pis-

ton 1s provided with a sieve plate member. The hot brewing water

1s fed to that sieve plate member, thereby evenly distributed, en-
ters the brewing chamber and evenly flows through the compressed

coffee powder.

Prior Art

The European Patent Nr. 0,538,191 discloses a coffee machine
of this kind. It comprises two separate modules. One of these mod-
ules 1ncorporates the brewing assembly which i1s in operational
connection with the second module. The second module is arranged
on glide rails and essentially comprises a driving motor as well
as a gearbox. In the first module, all parts are arranged that are
subjected to contamination by coffee powder or coffee beverage,
particularly a brewing cylinder, a closure piston, a brewing pis-
ton as well as a driving spindle. In the housing of the coffee ma-

chine 1tself, a fresh water tank, a pump and a boiler are located.

In order to lead the water heated by the boiler to the brewing as-
sembly, a plpe 1s provided whose length essentially corresponds to

the width of the coffee machine. In order to enable the first mod-
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ule, comprising the brewling assembly, to be removed from the ma-
chine, coupling means have to be provided by means of which the
apbove mentioned plpe can be separated. Since the brewing water for
brewing the coffee powder received in the brewing chamber usually
has a pressure of between 10 and 15 bar, such coupling means have
to be designed very rigidly and costly.

It 1s a disadvantage in those coffee machines that the qual-
1ty of the prepared coffee beverage is subjected to certain fluc-
tuations. This is particularly evident if two or more coffee bev-
erages are prepared subsequently. In this case, the first coffee
beverage 1s distinctly cooler than the subsequent ones. But also
as the taste of the coffee beverage is concerned, differences be-
tween the first coffee beverage and the subsequent ones can be no-
ticed. This may be explained as follows: When the first coffee
beverage 1s prepared, the pipe leading from the boiler to the
brewing assembly, the coupling means as well as the piston con-
nected to the brewing water pipe are still cold. The result is
that the brewing water leaving the boiler with a temperature of
between 90°C and 95°C clearly cools down before it flows through
the coffee powder contained in the brewing chamber. If subse-
quently a second coffee beverage is prepared, the above named
parts are still warm with the result that the brewing water flow-
1ng through the coffee powder contained in the brewing chamber has

a higher temperature. Additionally, caused by the length of the
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pipe between boiler and brewing assembly, the temperature of the

brewlng water is even more lowered.

Objects of the Invention

Thus, 1t 1s an object of the present invention to improve a
coffee machine of the kind referred to above in such a way that
the quality of the prepared coffee beverage has a constant high
quality.

Additionally, 1t 1s also an object of the present invention
to i1mprove a coffee machine of the kind referred to above in such

a way that 1ts constructive design is substantially simplified.

Summary of the Invention

To meet these and other objects, the present invention pro-
vides, according to a first aspect, a coffee machine comprising a
boller for heating water having a housing, an essentially hollow
brewlng cylinder having a central longitudinal axis and an open
end, and a drive assembly for moving the brewing cylinder along
sald central longitudinal axis.

Further provided is a closure piston adapted to close the
open end of the brewing cylinder to thereby form a brewing cham-
ber, and a brewing piston located in the interior of the brewing
cylinder. The brewing piston 1s movable along said central longi-

tudinal axis to compress coffee powder received 1in the brewing
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cylinder as well as for removing the used coffee powder cake.
Thereby, the closure piston i1s directly connected to the housing
of the boiler for heating water. According to a second aspect, the
present 1nvention provides a coffee machine comprising a boiler
for heating water having a housing, an essentially hollow brewing
cylinder having a central longitudinal axis and an open end, and a
drive assembly for moving the brewing cylinder along said central
longitudinal axis.

Further provided is a closure piston adapted to close the
open end of the brewing cylinder to thereby form a brewing cham-
ber, and a brewling piston located in the interior of the brewing
cylinder. The brewing piston is movable along said central longi-
tudinal axis to compress coffee powder received in the brewing
cylinder as well as for removing the used coffee powder cake.
Thereby, the closure piston 1s an integral part of the housing of
the boiler for heating water.

Due to the fact that the closure piston is an integral part
of the housing of the boiler or is directly connected thereto, not
only the connection pipe between boiler and brewing chamber and
the coupling device can be avoided. But also an important advan-

tage 1s that the closure piston is always heated by the boiler.

All these measures contribute to the fact that the temperature ot

the brewing water is always constant when it enters the brewing
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chamber with the result that the coffee powder in the brewing
chamber 1s brewed always with the optimal temperature.

A further advantage of a coffee machine having the mentioned
characteristics 1s that the entire machine can be designed much
more compact because a boiller with integral or directly thereon
connected closure piston 1s substantially smaller than a boiler
and a separate closure piston. Moreover, the connecting pipe be-
tween boiler and closure piston i1ncluding the associated coupling
devices can be cut down, with the result that the coffee machine
1s of simpler design, more reliable and can be manufactured at
lower costs.

In a preterred embodiment of the coffee machine, the boiler
for heating water together with the closure piston 1s rigidly
mounted 1n the interior of the housing of the coffee machine,
whereby there 1s provided a brewing module including at least the
brewing cylinder and the brewing piston that is releasably in-

serted i1nto the housing of the coffee machine. Such a design of-

fers the advantage that the brewing module can be designed very
compactly and that a releasable coupling for feeding brewing water

can be avoided.
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Brief Description of the Drawings

In the'following, an embodiment of the coffee machine accord-
ing to the invention will be further described, with reference to
the accompanying drawings, in which:

.Fig. 1 shows a lateral partial cross sectional view of an em-
bodiment of a boiler and a brewing module according to the inven-
tion in the i1initial position;

Fig. 2 shows the boliler and a brewing module according to
Fig. 1 in the filling position;

Fig. 3 shows the boiler and a brewing module according to
Fig. 1 in the brewing position;

Fig. 4 shows the boiler and a brewing module according to
Fig. 1 i1n the discharge position;

Fig. 5 shows a top view of the boiler; and

Fig. 6 shows a top view of the closure piston.

With the help of Fig. 1, the general design of the coffee ma-
chine 1s further explained, whereby the illustration of Fig. 1

shows only the parts and elements essential of the coffee machine

according to the invention. The illustration of Fig. 1 shows parts
of the housing 1 as well of the water heater 2, a brewing module
4, a driving motor 8, a grinding mill 9 and an outlet 10.

The water heater 2 in the form of the boiler consists of two

metallic halves 21 and 22, preferably aluminum, in the form
of shells, the shell 22 being di-
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rectly and integrally formed with the closure piston 3. The clo-
sure pilston 3 1s of essentially hollow shape and communicates with
the interior of the water heater 2. Thereby, the closure piston 3
1s filed with the heated water and homogeneously heated. The front
portion of the closure piston 3 consists of a plastic part 31.
This plastic part 31 is provided with a chamber 32 of hollow cy-
lindrical shape enclosing a chamber 32 in which is provided a
valve 36. The valve 36 takes two functions: On the one hand, it
acts as a pressure relief valve that opens if a certain excess
pressure occurs 1in the boiler 3; on the other hand, it operates as
a check wvalve ensuring that no brewing water can flow back into
the boiler 3. The above mentioned plastic part 31 is located on
that side of the closure piston which faces the brewing chamber.
At 1ts front side, the plastic part 31 comprises a recess 33 that
1s covered with a sieve plate 34. The recess 33 is in communica-
tion with the hollow chamber 32 and with the outlet of the valve
36, respectively. By the provision of the recess 33 and the sieve
Plate 33 a uniform distribution of the brewing water regarding the
cross section of the brewing chamber and brewing cylinder 6, re-
spectively, 1s ensured. Moreover, the closure piston13 1s addi-
tionally provided with a sealing ring 35.

Besides a housing 41, the brewing module 4 comprises essen-
tially a brewing piston 5, a brewing cylinder 6 as well as an op-

erating member 7. The brewing cylinder 6 has essentially hollow
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cylindrical shape and 1s provided at its circumference with an
outer thread. The brewing piston 5 1s movably received in the
brewing cylinder 6. The operating member 7 1s axially fixed and
concentrically received in the brewing cylinder 6. The operating
member 7 that 1s fixed 1n axial direction i1s rotatably and concen-
trically located as far as the brewing cylinder is concerned and
provided with an inner thread 71 that engages the outer thread 61
of the brewing cylinder 6. In order to avoid a rotation of the
brewing cylinder 6 around 1ts longitudinal axis, the housing of
the brewing module 4 is provided with guiding elements 47 that en-
gage correspondingly shaped recesses 67 located at the outside of
the brewing cylinder 6.

At the outside, the operating member 7 is provided with teeth
72 1n the shape of a gear wheel. The driving motor 8 1s located
laterally of the brewing module 6 and 1s provided with a driving
member 81 in the form of a worm that i1s engagement with the teeth
72 of the driving member 7. If the driving motor 8 1s 1n the oper-

ating position shown 1n the drawing in order move the driving mo-

tor 8 from the operating position into the rest position, the mo-
tor 8 i1is pivotally mounted. This 1s 1mportant as the driving motor
8 has to be brought into 1ts rest position before removing the
brewing module 4. In that way, the driving member 81 of the driv-
ing motor 8 1s no longer 1n engagement with the teeth of the oper-

ating member 7. Preferably, means are provided between the brewing

' . - e e
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unit 4 and the driving motor 8 that swivel the driving motor 8

from the rest position into the operating position upon inserting
the brewing module 4 1n which the driving member 81 of the driving
motor 8 engage the teeth 72 of the operating member 7. Those means
are not shown in the drawing for clarity’s sake.

The front side of the brewing cylinder 6 is provided with two
radial openings 62,63 through which ground coffee can be fed. By
the provision of two openings 62 and 63, respectively, 1t is pos-
sible to sequentially feed two different sorts of coffee into the
brewing chamber. Through the one opening 63, it is possible to di-
rectly feed coffee from the ground mill 9 to the brewing cylinder
6, 1f the brewing cylinder 6 is 1in its filling position, as will
be further described. The second opening 62 is provided to feed a
further brand of coffee to the brewing cylinder, if desired. Since
only one ground mill 9 1s provided, it 1s necessary to feed the
second opening 62 with already ground coffee. Another possibility
1s that two ground mills as well as two corresponding openings in

the brewing cylinder are provided with the result that different

coffee beverage, prepared of freshly ground coffee, can be pre-
pared. Finally, 1t 1s possible that the brewing cylinder may be
provided with three radially extending openings; two of them are
fed each from a separate milling ground, while the third opening,
agaln, communicates with one opening provided in the housing of

the coffee machine.
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The housing 41 1s provided with a tube-like collar 43 located
in the i1interior of the housing. The collar 43 is provided with a
shoulder 44 located at its front end. The rear end of the tube-
like collar 43 1s provided with a curved portion 46 through which
the coffee beverage can flow to the outlet 10.

The brewing piston 5 received in the brewing cylinder 6 is
provided with a tube shaped piston rod 51, through which the
brewed coffee beverage can leave the brewing chamber. In order to
enable the brewed coffee beverage to flow from the front side of
the brewing piston 5 to 1ts back side, the brewing piston 5 is
provided at 1ts front side with a recess 53 that is covered by a
sieve plate member 54. The recess 53 is connected to the tube
shaped piston rod 51 by means of a channel 55. Moreover, the brew-
ing piston 5 1s provided with snap cams 57 that engage the notch
44 provided 1n the tube-like collar 43, as seen in the base posi-
tion of the coffee machine illustrated in Fig. 1. Moreover, the
brewing cylinder 6 1s provided with catch members 65 located in
1ts 1nterior for positively entraining the brewing piston 5. The

operation of the elements mentioned above will be further ex-

plained herein below.
As can be seen from Fig. 1, both the brewing module and the
closure piston are horizontally arranged in the coffee machine; 1n

other words, their longitudinal axes run in horizontal direction.
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It 1s understood that the brewing module as well as the clo-

sure piston also can be arranged vertically in the coffee ma-

chine. In this case, the water heater is located above the brewing
cylinder such that the water flows vertically through the brewing
chamber. Moreover, also the radial openings in the brewing chamber
can be avoided since the feeding of the coffee powder is accom-
plished by means that are located laterally oblique with regard to
the brewing cylinder.

The brewing module 4 is releasably inserted into the coffee
machine by means of a not illustrated connection means, for exam-
ple a bayonet joint.

Fig. 5 shows the closure piston 3 in a top view. In this il-
lustration are shown not only the valve 36 and the recess, but
also channels 37 that interconnect the valve 36 and the chamber
37, respectively, with the recess 33.

FF1g. 6 shows a detailed view of the closure piston 33. The
valve 36 consists of a valve body 38 that is biased by a spring
39. The sealing surface of the valve body has the shape of a seg-
ment of sphere. As soon as a predetermined pressure in the boiler
1s reached, the valve body 38 is moved against the biasing force

of the spring 39. Moreover, the valve body avoids that brewing wa-

ter flows back from the brewing chamber into the boiler 3.
The operation of this coffee machine can be explained as fol-

lows:
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From the base position as 1llustrated in Fig. 1, the brewing

cylinder 1s moved into the filling position, as illustrated in

Fig. 2 1in which the closure piston 3 closes the end of the brewing
cylinder 6. The movement of the brewing cylinder 6 1s accomplished
by means of the driving motor 8. Thereby, the operating member 7
1s rotated by means of the driving member 81 of the driving motor
8 with the result that the operating member 7 moves the brewing
cylinder 6 by means of the inner thread 71 of the operating member
7 engaging the outer thread of the brewing cylinder 6. During that
movement of the brewing cylinder 6, the brewing piston 5 remains
1n 1ts 1nitial position because 1ts snap cams 57 are engaged 1in
the shoulder of the tube-like collar 43. As soon as the front edge
of the brewing cylinder 6 has passed the closure piston 3, coffee
powder, freshly ground by the grinding mill, is filled into the
brewing chamber 6 through the one aperture 62. Thereafter, the
brewing cylinder 6 1s further moved, whereby the closure piston 5
now 1s entrained by the brewing cylinder 6 because the catch mem-

p—

bers 65 now engage the back side of the brewing piston 5. By the

brewing piston 5 now moving towards the closure piston 3, the cof-
fee powder contained in the brewing chamber 6 1s compressed. By
virtue of the forward movement of the brewing cylinder 6, also the
sealing ring 35 of the closure piston 3 comes 1in contact with the
inside of the brewing cylinder 6, with the result that now a

sealed brewing chamber B 1s formed by the brewing cylinder 6 and
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the two pistons 3 and 5. The forward movement of the brewing cham-
ber 6 together with the brewing piston 5 1s stopped as soon as the
coffee power has reached a predetermined degree of compression,
i.e. is compressed with a certain power. The stopping of the for-
ward movement of the brewing cylinder 6 can be accomplished, for
example, by monitoring the torgque of the driving motor 8. As soon
as the forward movement of the brewing cylinder 6 1s stopped, the
brewing module 4 is in its brewing position. Instead of monitoring
the torgque of the driving motor, for example, also the speed of
revolution thereof could be monitored.

The brewing position 1s 1llustrated in Fig. 3. In order to
brew the compressed coffee powder. Now the pump, not shown 1n the
drawings, 1s started. Thereby, an overpressure 1s created 1n the
boiler 2, and the brewing water can flow from the boiler 2 via the
valve 36 to the rear side of the sieve plate member 33 and there-
from into the brewing chamber B, where the coffee powder received
therein is brewed. At the other end of the brewing chamber B, the
now as coffee beverage designated brewing water flows through the
sieve plate 54 located in the brewing piston 5 and further flow
through the hollow piston rod 51, the tube-like collar 43 and the
curved portion 46 into the beverage outlet 10.

After the coffee beverage has been brewed, the brewing cylin-
der is moved in the opposite direction; this is accomplished by

reversing the sense of rotation of the driving motor 8. Thereby,
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the brewing piston 1s entrained by the brewing cylinder, since the
friction between the sealing ring 52 of the brewing piston 5 and
the brewing chamber 6 1s sufficient to entrain the brewing piston.
At a certain point of the backward motion of the brewing cylinder
6, the brewing piston 5 1s further entrained in a positive manner
by means of catch elements that are not shown in the drawing until
the snap cams 57 of the brewing piston 5 snap i1nto the shoulder of
the tube-like collar 43. The result 1s that the brewing piston 5
now 1s fixed 1n 1ts base position. Additionally to the snap means
44, 57, a back stop member can be provided i1n order to ensure that
the brewing piston safely rests 1n i1ts rear base position. The
brewing cylinder, however, 1is further moved such that a relative
movement between brewing cylinder 6 and brewing piston 5 results;
1n this way, the used coffee powder cake 1s pushed out of the
brewing cylinder 6, until finally the brewing piston 5 1s flush
with the front side of the brewing cylinder 6. The used coffee

powder cake falls downwards by its own weight 1n a collecting con-

tainer that 1s not shown i1n the drawings. In order to support the

reliable removal of the used coffee powder cake, additionally, a
not shown scraper can be provided. Now, the brewing module 4 1s 1n
its 1nitial position again 1in which 1t can be removed from the
housing of the coffee machine. The brewing module 4, once removed
from the housing 1, can be washed in a very simple manner, for ex-

ample by flushing i1t with fresh water.
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The cleaning of the closure piston that remains 1n the coffee
machine can be performed from the outside, for example, by means
of a brush. Another possibility i1s to provide a rinsing program in
which the closure piston is flushed with hot water, either with
removed brewing module, or with the brewing module 1nserted into
the coffee machine, but the brewing cylinder not being filled with
coffee powder. Since the closure piston normally in not in contact
with the brewed coffee beverage, the latter cleaning method 1is
usually sufficient.

Due to the fact that the closure piston 3 1s integrally
formed with the water heater 2, on the one hand, the hitherto re-
quired connection pipe between water heater 2 and closure piston 3
is no longer necessary. On the other hand, an advantage 1s that
the closure piston 3 1s heated by the water heater 2. Both meas-
ures contribute to the fact that the temperature of the brewing
water, upon entering the brewling chamber, always has a constant
predetermined temperature with the result that the coffee powder
1s penetrated by the brewing water always with the optimal tem-
perature.

By using the brewing module as explained herein before and by
virtue of the closure piston that 1s stationary mounted 1in the
coffee machine, moreover, the coffee machine can be very compactly
designed. Furthermore, the brewing module is constructed of a

relatively small number of parts; this allows a manufacturing at
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low costs and ensures a high reliability. Due to the fact that the
brewing cylinder 6 and the brewing piston 5 are longitudinally
movable, but do not have to perform any rotating or swiveling mo-
tion, a swiveling drive for moving the brewing cylinder from a
filling position to a brewlng position can be avoided; again, this
1s an advantage as far as costs, number of parts and reliability

are concerned.
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WHAT IS CLAIMED IS:

1. A coffee machine, comprising:
a means for heating water having a housing;
a hollow brewing cylinder means having a central
longitudinal axis and an open end;
means for moving said brewing cylinder means along said

central longitudinal axis;

a closure pliston means adapted to close said open end
of said brewing cylinder means to thereby form a brewing
chamber; and

a brewing piston means located in the interior of said
brewing cylinder means, sald brewing piston means being
movable along sailid central longitudinal axis to compress
coffee powder received 1n said brewing cylinder means as well
as for removing the used coffee powder cake;

sald closure piston means beiling an integral part of
sald means for heating water, said closure piston means being
located 1inside sailid brewing cylinder during brewing of said

coffee, said closure piliston means 1s designed as a projection

of the housing of salid means for heating water.

2 . A coffee machine, comprising:

a means for heating water having a housing;

a hollow brewing cylinder means having a central
longitudinal axis and an open end;

means for moving said brewing cylinder means along said
central longitudinal axis;

a closure piston means adapted to close said open end
of said brewing cylinder means to thereby form a brewing
chamber; and

a brewing piston means located in the interior of said
brewing cylinder means, said brewing piston means being
movable along said central longitudinal axis to compress

coffee powder received in said brewing cylinder means as well
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as for removing the used coffee powder cake;

sald closure piston means being an 1integral part of
sald means for heating water, said closure piston means being
located inside sald brewing cylinder during brewing of said
coffee, said housing of said water heater consists of two half

shells, whereby one of said two half shells 1s provided with

sald closure piston member.

3. A coffee machine according to claim 2 in which said

half shells consist of aluminum.

4 A coffee machine, comprising:

a means for heating water having a housing;

a hollow brewlng cylinder means having a central
longitudinal axis and an open end;

means for moving said brewing cylinder means along said
central longitudinal axis;

a closure piston means adapted to close said open end
of said brewing cylinder means to thereby form a brewing

chamber; and

a brewing piston means located in the interior of said
brewing cylinder means, said brewing piston means being
movable along said central longitudinal axis to compress
coffee powder recelved in said brewing cylinder means as well
as for removing the used coffee powder cake;

said closure piston means being an integral part of
said means for heating water, said closure piston means being
located 1inside saild brewing cylinder during brewing of said
coffee, said means for moving said brewing cylinder means is

a spindle drive.

5. A coffee machine, comprising:
a means for heating water having a housing;
a hollow brewing cylinder means having a central

longitudinal axis and an open end;
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- means for moving said brewing cylinder means along said

central longitudinal axis;

a closure piston means adapted to close said open end
of said brewing cylinder means to thereby form a brewing
chamber; and

a brewing piston means located in the interior of said
brewing cylinder means, said brewing piston means being

movable along said central 1longitudinal axis to compress

coffee powder received in said brewing cylinder means as well

as for removing the used coffee powder cake;

sald closure piston means being an integral part of
salid means for heating water, said closure piston means being
located inside said brewing cylinder during brewing of said
coffee, said means for moving said brewing cylinder means 1is
a spindle drive, said brewing cylinder means 1s provided with
an outer thread, whereby the brewing module is provided with
a rotating actuation member that 1s located concentrically to
the brewing cylinder means that is provided with a thread at

its inner side which engages the outer thread of the brewing
cylinder means, and whereby salid actuation member 1s designed
as a toothed wheel at 1i1ts periphery and the teeth of the

toothed wheel are adapted to engage with a drive means of a

drive motor adapted for moving the brewing cylinder means.

6. A coffee machine according to c¢laim 5 in which said

drive motor 1s located beside the brewing module.

7. A coffee machine according to claim 1 or 2 in which
sald means for heating water 1s located above said brewing

cylinder means.

8. A coffee machine according to claim 1 or 2 in which
said means for heating water together with said closure piston
means 1s rigidly mounted in the interior of the housing of the
coffee machine, whereby there is provided a brewing module

including at least sald brewing cylinder and said brewing
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piston that is releasably inserted into said housing of the

coffee machine in a horizontal direction.

0. A coffee machine according to claim 1 or 2 in which

sald brewing cylinder means and said brewing piston means are

movable solely in longitudinal direction.

10. A coffee machine according to claim 1 or 2 in which

said brewing cylinder means 1s provided with at least one

radial opening for filling in coffee power.

11. A coffee machine according to claim 1 or 2 in which
sald closure piliston means 1s provided with a hollow

cylindrical chamber in which a valve means 1is received.

12. A coffee machine according to claim 11 in which said

valve means relieves excess pressure produced in said means

for heating water.

13. A coffee machine according to claim 11 in which said
valve means prevents water brewing in said brewing cylinder

means from flowing back into said means for heating water.

14. A coffee machine according to claim 11 in which said
closure piston means 1s provided with a recess at one side

that 1s covered by a sieve plate member, where said recess

communicates with said wvalve.

15. A coffee machine according to claim 1 or 2 in which
salid housing of said water heater essentially consist of two

half shells, whereby one of said two half shells is integrally
formed with said closure piston member.

16. A coffee machine according to claim 1 or 2 in which the

front portion of said closure piston member consists of a

plastic material.
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17. A coffee machine according to c¢claim 15 in which said

hollow cylindrical chamber is located in the plastic portion.

18. A coffee machine according' to claim 1 or 2 in which

said means for moving said brewing cylinder means is a spindle

drive.

19. A coffee machine according to claim 18 in which said
brewing cylinder means 1s provided with an outer thread,
whereby the brewing module 1is provided with a rotating
actuation member that 1s located concentrically to the brewing
cylinder means that 1s provided with a thread at its inner
side which engages the outer thread of the brewing cylinder
means, and whereby said actuation member 1s designed as a
toothed wheel at 1ts periphery and the teeth of the toothed
wheel are adapted to engage with a drive means of a drive

motor adapted for moving the brewing cylinder means.

20. A coffee machine according to claim 18 or 19 in which

said drive motor 1s located beside the brewing module.

CASSAN MACLEAN
Suite 401, 80 Aberdeen Street

Ottawa, Ontario
K1S 5R5

Agents for the Applicant
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