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- 1- COFFEE MACHI NE The przgefER 2001

I nvention refers to a coffee machi ne, conprising a R m@upply for
exanple a water reservoir, a coffee brew ing uni bpr a brew ng
chanber, means for supplying cof- fee powder to said br ng chanber, a

cof fee beverage outlet and a punp for conveying water under -pressure from
the fresh water res- ervoir through the hrew ng chanber containing the

cof fee powder to the coffee beverage outlet. More specifically, the
invention refers to a so-called "Es- presso Machine" in which coffee powder
contained in a dedicated brew ng chanber or in a sieve holder is subjected

to hot pressur- ized water, flow ng there through, thus yielding a coffee
bever- age. In recent espresso cof f¥FHalRCHEYE neanwhile, there is pro-
vi ded a posstbrtTty for—theuser—or—operator of the machime t0 Se-  tector
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pump for conveying water under pressure from the fresh water res-
ervoir through the brewing chamber containing the coffee powder to
the coffee beverage outlet.

More specifically, the invention refers to a so-called “Es-
presso Machine” in which coffee powder contained in a dedicated
brewing chamber or in a sieve holder is subjected to hot pressur-
ized water, flowing there through, thus yielding a coffee bever-
age. In recent espresso coffee machines, meanwhile, there is pro-
vided a possibility for the user or operator of the machine to se-
lect or adjust the amount of coffee powder to be used for prepar-
ing a coffee beverage, as well as to select or adjust the grinding
rate of the coffee powder, i.e. the granule size thereof. As a
consequence of these possibilities, problems can arise insofar as
by varying the above mentioned parameters, the pressure drop in
the brewing water flowing through the brewing chamber is influ-
enced as well. It is understood that the pressure drop is increas-
ing the greater the amount of coffee powder is and the finer the
coffee beans are yround. In contrast, the pressure drop decreases
if the amount of coffee powder in the brewing chamber is deéreased
and the coffee beans are ground to yield a coarser coffee powder.

Besides these facts, however, the above mentioned pressure
drop depends on further parameters that usually cannot be influ-
enced by the user or operator of the coffee machine, for example
on the degree of compacting the coffee powder in the brewing cham-
ber. By the above mentioned parameters, it is understood that also

the flow rate of the brewing water through the brewing chamber



ing the greater the anount of coffee powder is and the finer the coffee
beans are ground. In contrast, the pressure drop decreases if the anount
of coffee powder in the brewing chanber is decreased and the coffee beans
are ground to yield a coarser coffee powder. Besi des these facts,
however, the above nmentioned pressure drop depends on further paraneters
that usually cannot be influ- enced by the user or operator of the coffee
machi ne, for exanple on the degree of conpacting the coffee powder in the
brewi ng cham ber. By the above nentioned paraneters, it is understood that
also the flowrate of the brewi ng water through the brew ng chanber
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For example, studies performed by the applicant have shown
that fundamental differences in habits of the kind of preferred
coffee exist between northern countries and southern countries.
Generally speaking, in southern countries, a coffee beverage pref-
erably in the form of an “espresso” is preferred, while in north-
ern countries a “standard” coffee or a cappuccino is preferred.
These studies have further shown that, in southern countries, an
espresso coffee beverage is considered to be of high quality if
the coffee beverage flows into the cup but very slowly, while a
quick preparation of a standard coffee is preferred in northern
countries, since the amount of coffee to be prepared in the case
of a standard coffee is much higher than the one in the case of an
espresso coffee. It is understood that the dwell time of the brew-
ing water in the brewing chamber is longer if the flow rate, i.e.
the amount of brewing water flowing through the brewing chamber
per time unit, is low than is the case of a high flow rate; thus,
selecting a low flow rate results in a more effective extraction
of the coffee powder. Thereby, it can also be explained why the
flow rate has an influence on the taste of the prepared coffee
beverage. However, the flow rate of the brewing water flowing
through the compacted coffee powder received in the brewing cham-
ber can be influenced only indirectly by the user or operator of a
coffee machine known in the art, for example by adjusting the de-
gree of grinding of the coffee beans and the granule size of the

coffee powder, respectively.



ern countries a "standard" coffee or a cappuccino is preferred. These
studi es have further shown that, in southern countries, an espresso coffee
beverage is considered to be of high quality if the coffee beverage flows
into the cup but very slowy, while a quick preparation of a standard
coffee is preferred in northern countries, since the anount of coffee to
be prepared in the case of a standard cofsfee is nuch higher than the one
in the case of an espresso coffee. It is understood that the dwell tine of
the brew 1ing water in the brewing chanber is longer if the flow rate,
i.e. the anount of brewi ng water flow ng through the brew ng chanber per
time unit, is lowthan is the case of a high flowrate; thus, selecting a
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coffee powggrthe(gyg%i%bvgager flowing through the compacted coffee powder

received in the brewing chamber is concerned, have only an effect
insofar as they increase the back pressure in the brewing chamber
and, thereby, decrease the flow rate of the brewing water in any
case.

Such a valve assembly is disclosed, for example in the docu-
ment DE 30 35 157. In that document, a brewing head for an es-
presso coffee machine is described which is provided with a sieve
insert for receiving the coffee powder. At the outlet of that
sieve insert, a spring biased check valve is provided by means of
which the pressure in the brewing head is increased to such an ex-
tent that a foaming coffee beverage is dispensed.

Moreover, the document EP 0 542 045 discloses a coffee brewing
device in which a valve is located at the outlet of the brewing
chamber. The valve body member thereof is biased against the flow
direction of the coffee beverage. The valve body member can be -+
moved, against the force of the bias spring, under the influence
of the coffee beverage escaping from the brewing chamber. Again,
with that design, a back pressure in the region of appr. 1 bar
shall be created for providing a coffee beverage having a durable
foam on its top.

The document CH 668 543 discloses an espresso coffee machine
of the kind referred to herein, having a spring-biased ball valve
located at the outlet of the brewing chamber. Again, by means of
that ball valve, a coffee beverage having a durable foam on its

top shall be created.



Known in the prior art are coffee machines conprising a valve assenbly
wWth a design to increase the pressure in the brewing chanber, resulting
in the fact that a foamis created appearing on the top surface of the
cof fee beverage di spensed into a coffee cup. However, such known val ve
assenblies, as far as the flowrate of the brew ng water flow ng through
the conpacted coffee powder received inh the brewi ng chanber is concerned,
have only an effect insofar as they increase the back pressure in the
brewi ng chanber and, thereby, decrease the flow rate of the brew ng water
In any case. Such a valve assenbly is disclosed, for exanple in the
docu- nment DE 30 35 157. In that docunent, a brew ng head for an es-
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668 543 dESQﬂm@ﬁSASHSGSﬁYESSﬂgﬁﬁfkﬁérmﬁﬁédrmressure is reached in the fil-
ter container, the valve body member is moved against the spring
force of the elastic means, with the result that the gap between
the valve seat and the valve body member is increased and opens
towards the bottom. Thus, the plug is released and the extract
liquid can flow out downwards. By virtue of this design, a com-
plete extraction of the coffee powder shall be ensured.

Thus, on the basis of the afore mentioned prior art, it is an
object of the present invention to provide a coffee machine in
which the user or operator can directly influence the amount of
coffee beverage to be brewed per time unit.

It is a further object of the present invention to provide a
coffee machine in which the brewing water flows through the coffee
powder received in the brewing chamber with an essentially con-
stant flow rate, independent of the amount of coffee powder re-
ceived in the brewing chamber and the granule size thereof.

To meet these and other objects, the invention provides a
coffee machine, comprising a fresh water supply. for example a wa-
ter reservoir, a coffee brewing unit provided with a brewing cham-
ber, means for supplying coffee powder to the brewing chamber, and
a coffee beverage outlet. Further, a pump is provided for convey-
ing water under pressure from the fresh water supply through the
brewing chamber containing the coffee powder to the coffee bever-

age outlet. A valve assembly is inserted between the brewing cham-



of the kind referred to herein, having a spring-biased ball valve |ocated
at the outlet of the brewi ng chanber. Again, by neans of that ball valve,
a cof fee beverage having a durable foamon its top shall be created.

-4- Finally, the docunment EP 0 726 053 di scl oses an apparatus for
di spensing a coffee beverage, having a filter container for re- ceiving
the cof fee powder and an outl et channel -cenrected to that filter container
and conprising a check val ve nenber. That check valve nmenber conprises a
val ve body menber kept in contact with a valve seat by an el astic neans.
Bet ween t he val ve body nenber and the valve seat, a closed gap is forned
in which the solid parti- <cles released fromthe cqffee _powder can coll ect
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By virtue of this designh, a com plete extraction of the coffe e powder

shal | be enstglete body member movable in the valve chamber from an open po-
sition in which the coffee beverage can flow through the valve as-
sembly to a closed position in which the flow of the coffee bever-
age through the valve assembly is blocked. Moreover, a spring act-
ing on the valve body member is provided to bias the valve body
member to move into the open position. The valve body member has a
surface exposed to the coffee beverage flowing into the valve as-
sembly, whereby the valve body member is adapted to be moved,
against the biasing force exerted by the spring, into the closed
position when the afore mentioned surface is charged by the pres-
sure of the coffee beverage.

By the provision of means for adjustihg the amount of coffee
beverage flowing through the brewing chamber per time unit, the
user or operator of the coffee machine can directly influence the
flow rate of the brewing water flowing through the coffee powder
contained in the brewing chamber and, thereby, the amount of cof-
fee brewed per time unit. Since the valve assembly is designed as
a regulating valve in which the spring is set to keep the valve
body member in the open position, and since the valve body member
can be moved under the influence of the coffee beverage flowing
through the valve, against the force of the spring, towards the
closed position, also the relative flow rate can be kept constant
within certain limits. It is understood that the flow rate of the
brewing water flowing through the coffee powder cannot be kept on
an absolutely exact constant level by means of a valve assembly of
the kind referred to herein, since the regulation behavior of the
valve assembly depends, amongst else, on the viscosity of the lig-

uid flowing there through. Thus, a varying viscosity of the coffee



Thus, on the basis of the afore nentioned prior art, it is an object of
the present invention to provide a coffee machine in which the user or
operator can directly influence the anmount of coffee beverage to be brewed
per time unit. It is a further object of the present invention to
provide a coffee machine in which the brewing water flows through the
coffee powder received in the brewi ng chgnber with an essentially con-
stant flow rate, independent of the amount of coffee powder re- ceived in
t he brewi ng chanber and the granul e size thereof. To neet these and
ot her objects, the invention provides a coffee machine, conprising a fresh
wat er supply, for exanple a wa- ter reservoir, a coffee brewing unit
provi ded everadsr dhicwgnghant obhdihe prgning orhanhay \amg Peurs ebopdvErRftais
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Fig. 1 shows a schematically illustrated coffee machine
equipped with a valve assembly for adjusting the amount of coffee
beverage supplied per time unit;

Fig. 2 shows a longitudinal sectional view of a first embodi-
ment of a valve assembly in the_position *normal coffee”;

Fig. 2a shows an enlarged portion of Fig. 2;

Fig. 3 shows a longitudinal sectional view of the wvalve as-
sembly of Fig. 2 in the position “espresso coffee”;

Fig. 4 shows a longitudinal sectional view of an alternative
embodiment of a valve assembly;

Fig. 5 shows a longitudinal sectional view of a valve assem-
bly having an alternative embodiment of the adjustment mechanism;
and

Fig. 6 shows a top view of the valve assembly of Fig. 5.

Fig. 1 shows an embodiment of a coffee machine according to
the invention in a simplified overall perspective view. Coffee ma-
chines of the kind referred to herein fundamentally comprise a
fresh water reservoir 2, a compartment 3 for receiving fresh cof-
fee beans, a coffee bean grinding device 4, a brewing unit 5 pro-
vided with a brewing chamber 6, an outlet 7 for the final coffee
beverage, a recipient 8 for receiving coffee grounds, an outlet 9
for hot water or steam as well as an operating and control unit
10. It is understood that also a pump required for supplying water
to the brewing chamber is provided; however, that pump is not

shown in Fig. 1.



Preferably, the valve assenbly conprises a valve chanber and a val ve body
menber novable in the val ve chanber from an open po- sition in which the
cof fee beverage can flow through the valve as- senbly to a closed position
in which the flow of the coffee bever- age through the valve assenbly is
bl ocked. Moreover, a spring act- 1ing on the valve body nenber is provided
to bias the valve body nenber to nove i-ntp 4 he open position. The val ve
body nenber has a surface exposed to the coffee beverage flowing into the
val ve as- senbly, whereby the valve body nenber is adapted to be noved,
agai nst the biasing force exerted by the spring, into the closed position
when the afore nentioned surface is charged by the pres- sure of the
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tion in pressure is influenced particularly by the compacting de-
gree of the coffee powder, by the amount of the coffee powder and
by its granule size. Since these parameters can be controlled by
the operator or user of the coffee machine only to a certain ex-
tent, up to now, the operator or user hardly could influence the
amount of coffee beverage supplied by the coffee machine per time
unit.

According to the present embodiment of the coffee machine of
the invention, there is provided a valve assembly 12 located be-
tween the brewing unit 5 and the beverage outlet 7. Now, for the
first time, the amount of coffee beverage flowing through the sys-
tem and, thereby, the amount of coffee beverage flowing out of the
outlet 7 per time unit can be adjusted by the operator or user.
For this purpose; the valve assembly 12 is provided with an ad-
justment screw member 27.

Fig. 2 shows a longitudinal sectional view of a first embodi-
ment of the valve assembly 12 in a first position thereof particu-
lafly suitable for preparing so-called “normal” or “standard” cof-
fee. The valve assembly 12 comprises a valve housing 14 consisting
of several housing portions l4a, 14b and l4c and having an inlet
15 as well as an outlet 16. The inlet 15 is provided with an inlet

channel 15a and the outlet 16 is provided with an outlet channel



val ve assenbly depends, anongst else, on the viscosity of the lig- uid
flowi ng there through. Thus, a varying viscosity of the coffee

- 6- beverage flowi ng out of the brew ng chanber can have, to a certain
extent, an effect on the flow velocity of the brewing water flow ing

t hrough the coffee powder contained in the brew ng chanber. In the
foll ow ng, sone enbodi nents of the coffeegmchine ac- cording to the
invention will be further described, with reference to the acconpanying
drawi ngs, in which: Fig. 1 shows a schematically illustrated coffee
machi ne equi pped with a valve assenbly for adjusting the anmount of coffee
beverage supplied per tinme unit; Fig. 2 shows a | ongitudina
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Fig. 3 shows a [ongitudinal sectional view of the valve as- nbly of Fig.
2 in the pbséshln brewmdesodfeef beedrage can Eilgw ghxowgls the dmdietughannel
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al t er nat i Vielenbddisreninneic telde tadihs thrtragechablety (not shown in Fig. 2)
of the coffee machine. In other words, the brewed coffee beverage
flows from the outlet channel 1l6a via a not shown pipe member to
the beverage outlet 7'(Fig. 1).

Located in the inlet channel 15a is an insert 18 made of an

elastic material and constituting a valve seat member. Behind that
insert 18, the inlet channel 15a opens into a valve chamber 19.
The valve chamber 19 is connected to the outlet channel 16a
through a bore 17 having a well-defined, predetermined cross sec-
tional area. In the valve housing 14, a movable valve body member
21 is received, having a head portion 24 provided with a conically
shaped control surface portion 25. The head portion 24 extends
through the insert 18. Moreover, the valve body member 21 is pro-
vided with a base portion 23 that is exposed to the pressurized
coffee beverage flowing through the valve assembly 12. Since the
insert 18 is made of an elastic material, it can be slid over the
head portion 24 of the valve body member 21 during the assembly of
the valve assembly 12. The afore mentioned adjustment screw 27 is -
located in the back portion of the valve housing 14 and provided
with a nut 28. A-spring 29 received in a posterior chamber 30 of
the valve assembly 12 and serving for biasing the valve body mem-
ber 21 is supported by that nut 28. For the purpose of sealing the
posterior chamber 30, a diaphragm 32 is provided and fixed between
two adjacent valve housing portions 14b, 1l4c. For fixing the one
valve housing portion 14b to the other valve housing portion 1l4c,
a snap-on mechanism comprising a plurality of snap elements 35 is
provided. The diaphragm 32 comprises an annular recess 33; in the

region of that recess 33, the diaphragm has only a reduced thick-



and Fig. 6 shows a top view of the valve assenbly of Fig. 5.

Fig. 1 shows an enbodi nent of a coffee nmachine according to the invention
in a sinplified overall perspective view. Coffee ma- chines of the kind
referred to herein fundamentally conprise a fresh water reservoir 2, a
compartment 3 for receiving fresh cof- fee beans, a coffee bean grinding
device 4, a brewing unit 5 pro- vided with_a brewi ng chanber 6, an outl et
7 for the final coffee beverage, a recipient 8 for receiving coffee
grounds, an outlet 9 for hot water or steamas well as an operating and
control unit 10. It is understood that also a punp required for supplying
water to the brew ng chanber is provided; however, that punp is not shown
in Fig. 1l.ness such that a good flexibility of the diaphragm 32 is en§heed.
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powder prcponhmbnaoéethe valve assembly 12, enlarged as compared to the view
of Fig. 2. As can be seen in Fig. 2a, the insert 18 is provided
with a valve seat 20 of conical shape, decreasing in diameter as
seen in the flow direction of the coffee beverage (i.e. from the
left to the right in Fig. 2a), whereby the head portion 24 of the
valve body member 21 comprises a conically shaped control surface
portion 25 corresponding to the shape of the valve seat 20. In a
non-pressurized state of the valve assembly 12, the valve body
member 21 is in its left side end position, namely under the in-
fluence of the spring 29 (Fig. 2), with the result that a passage
26 is present between the valve seat 20 and the conical control
surface portion 25 of the head portion 24 through which the coffee
beverage can flow from the inlet channel 15a into the valve cham-
ber 19.

In the following, the operation of the valve assembly 12 will
be further explained, with reference to Figs. 2 and 2a. Upon acti-
vation of a (not shown) pump, the brewing water flows through the
compressed coffee powder received in the brewing chamber. There-
from, the so prepared coffee beverage gets into the inlet channel
15a and further, through the passage 26 between the valve seat 20
and the conical portion 25 of the head portion 24 into the wvalve
chamber 19. The coffee beverage once being in the valve chamber
19, an over-pressure is created therein whereby the value of the
pressure depends on the amount of coffee beverage entering the
valve chamber 19 per time unit. This over-pressure acts, wvia the
diaphragm 32, on the base portion 23 of the valve body member 21
and exerts a force onto the valve body member that is directed op-

posite to the bias force exerted by the spring 29.



tain resistance to the hot water, having an initial inherent pres- sure of
between 8 and 12 bar, flowi ng through the conpressed cof- fee powder, with
the result that the pressure of the water |eaving the conpressed coffee
powder has a reduced pressure. Such reduc- tion in pressure is influenced
particularly by the conpacting de- gree of the coffee powder, by the
amount of the coffee powder and by its grpnul e size. Since these
parameters can be controlled by the operator or user of the coffee nachine
only to a certain ex- tent, up to now, the operator or user hardly could

I nfluence the anmount of coffee beverage supplied by the coffee nmachi ne per
time unit. According to the present enbodi nent of the coffee nachine
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and having an inlet 15 as well as an outlet 16. The inlet 15 is provided
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channel Due to the fact that the area of the base portion 23 of the
valve body member 21 subjected to the coffee-beverage is rela-
tively large, a comparatively low over-pressure in the valve cham-
ber 19 is sufficient to move the valve body member 21 further to
the right. Thereby, the cross sectional area of the passage 26 be-
tween the valve seat 20 and the conical poftion 25 of the head
portion 24 is decreased again, with the result that the over-
pressure in the valve chamber 19 is decreased as well, since the
coffee beverage may escape through the bore 17 into the outlet
channel 16a.

This design of the valve assembly 12 corresponds to a me-
chanical control valve that controls the flow rate in dependence
of the bias force of the spring. In the embodiment shown in Fig.
2, the bias force of the spring is comparatively large, with the
result that a comparatively high over-pressure has to be estab-
lished in the valve chamber 19 to move the valve head portion 24
to the right by a certain amount. Consequently, the coffee bever-
age flows through the valve assembly with a high flow rate. Thus,
this adjustment of the valve assembly 12 is suitable for preparing
so-called “normal” or “standard” coffee.

In the state of the valve assembly 12 shown in Fig. 3, the
nut 28 is moved to a position more to the right, as compared to
Fig. 2. Thus, the spring 29 is biased with a lower force. Conse-

quently, only a lower over-pressure is required, as compared to



- 8- 16a. The inlet 15 of the valve assenbly 12 is connected to the
outlet of the brewi ng chanber (not shown in Fig. 2). Thus, the freshly
brewed coffee beverage can flow through the inlet channel 15a into the
val ve assenbly 12. The outlet 16 of the valve assem bly 12 is connected
to the beverage outlet (not shown in Fig. 2) of the coffee machine. In

ot her words, the brewed coffee beverage fiows fromthe outlet channel 16a
via a not shown pi pe nenber to the beverage outlet 7 (Fig. 1).

Located in the inlet channel 15a is an insert 18 made of an elastic
material and constituting a valve seat nmenber. Behind that insert 18, the
i nl et channel 15a opens into a valve chanber 19. The valve chanber 19 is
connect ed B tHeVaLiret SRawRNEr Figh 2t htsugava B o/alvehdpidhgmgmber 21 to

vel | - defi % rQ.rg?l@eEﬁEim Ef':'gr&kgfsscos%cregggr@}lle &Sk s lsréctth.%nﬁ‘fill XFeQOJ)’?' ng
14, a novabl e val ve body menber’ 21 is received, having a head portion 24
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sembly 12. Consequently, also the brewing water flows relatively
slowly through the coffee powder received in the brewing chamber,
resulting in a stronger coffee beverage. Thus, this pre-adjustment
of the valve assembly is particularly suitable for preparing a so-
called “espresso” coffee.

Preferably, the adjustment screw 27 is provided with a thread
31 having a large pitch, such that for example a rotation by only
300° is required to change the position of the nut 28 from the po-
sition “standard coffee” of Fig. 2 to the position “espresso cof-
fee” of Fig. 3. However, preferably, a further intermediate posi-
tion could be provided for preparing a moderate strong coffee, or
it is possible to provide for a continuous adjustment.

By virtue of the design of the valve assembly 12 as herein
before described and of the control behavior resulting therefrom,
it can be ensured that the brewing water flows through the coffee
powder received in the brewing chamber with a relative constant
flow velocity. Thereby, the absolute flow rate is predominantly
determined by the- adjustment of the valve assembly 12. As a conse-
quence of the control behavior of the valve assembly 12, the ear-
lier mentioned parameters as compacting rate, amount and granule
size of the coffee powder have but a minor effect on the flow rate
of the brewing water through the coffee powder. In the case of
coarsely ground coffee powder, the brewing water flowing there
through is subjected only to a relatively small resistance, re-
sulting in a low pressure drop; consequently, the water having

passed the brewing chamber still has a relatively high inherent



t he val ve assenbly 12. The afore nentioned adjustnment screw 27 is |ocated
I n the back portion of the valve housing 14 and provided wth a nut 28. A
spring 29 received in a posterior chanber 30 of the valve assenbly 12 and
serving for biasing the valve body mem ber 21 is supported by that nut
28. For the purpose of sealing the posterior chanber 30, a diaphragm 32 is
provi ded and fixed between two adjacent qalve housing portions 14b, 1l4c.
For fixing the one valve housing portion 14b to the other val ve housing
portion 14c, a snap-on mechanismconprising a plurality of snap el enents
35 is provided. The di aphragm 32 conprises an annul ar recess 33; in the
region of that recess 33, the diaphragmhas only a reduced thick-
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the trol behavior of the valve assembly 12, i.e. quick response and
decreasing the size of the passage 26 between the valve seat 20
and the conical portion 25 of the head portion 24 at high pres-
sure, slow response and decreasing the size of the passage 26 be-
tween the valve seat 20 and the conical portion 25 of the head
portion 24 at lower pressure, the afore mentioned parameters of
the coffee powder received in the brewing chamber have but a small
influence on the flow rate of the brewing water through the com-
pressed coffee powder. Thereby, not only a good reproducibility of
the quality of the desired coffee beverage is ensured, but the
further advantage results that the coffee grinding device does not
have to be provided with an adjustment mechanism for adjusting the
grinding rate of the coffee beans within relatively wide limits;
thus, the operation of the coffee machine is simpl%ﬁied.

It is understood that the coffee machine itself can be pro-
vided with an adjustment means, for example a rotary knob, by
means of which the adjustment screw 27 can be manually rotated
into the desired position. However, instead of a manually operated
adjustment, for example also a motorized and, if appropriate,
electronically controlled adjustment of the adjustment screw 27
could be provided. For instance, the coffee machine could be pro-
vided with a number of keys to be pressed by the operator to se-
lect a “standard”, a moderately strong or a strong “espresso” cof-
fee. Such keys would be coupled to an electronic adjustment means

for adjusting the position of the adjustment screw 27 in response

to the pressed key.



left to the right in Fig. 2a), whereby the head portion 24 of the valve
body nenber 21 conprises a conically shaped control surface portion 25
corresponding to the shape of the valve seat 20. In a non-pressurized
state of the valve assenbly 12, the valve body nenber 21 is inits left
side end position, namely under the in- fluence of the spring 29 (Fig. 2),
with the result that a passage 26 is present between the val ve seat 20 and
the conical control surface portion 25 of the head portion 24 through
which the coffee beverage can flow fromthe inlet channel 15a into the

val ve cham ber 19. In the follow ng, the operation of the valve
assenbly 12 will be further explained, with reference to Figs. 2 and 2a.
Upon acti- vaFiien éfshoymct atemsnpepbipnal haidw ofi ng waternatbvwe enbrasligh
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op- pOSI%%l%% Eﬁgmgégsléc"é§aéﬁﬂiigﬁg Egetggaé;ggéu% screw 39, the needle
tip 38 of the needle valve 37 is moved in axial direction such
that the cross sectional area of the outlet of the valve chamber
19 and of the bore 17 connected to the valve chamber 19, respec-
tively, determining the flow rate, can be adjusted. In this case,
the spring biased valve body member 21 primarily serves for the
purpose of keeping constant the flow rate of the coffee beverage
flowing through the valve assembly 12.

Fig. 5 shows a cross sectiocnal view of still another embodi-
ment of a valve assembly, having a different design of the adjust-
ment mechanism. Fundamentally, the valve assembly is similarly
constructed as the one shown in Fig. 2, whereby the back portion
41 of the housing is provided with an external thread 42. For
varying the bias of the spring 29, a sliding member 43 is pro-
vided. The inner side of the sliding member 43 comprises an inter-
nal thread 44, engaging the external thread 42 of the back portion
41 of the housing. The sliding member 43 has a cylindrical protru-
sion 45 for supporting the spring 29 provided for biasing the
valve body member 21 via a spring plate member 49. The protrusion
45 includes an opening 46 having hexagonal cross section and re-
ceiving a correspondingly shaped shaft 47 of an adjustment disc
member 48. For the operation of that assembly, i.e. for moving the
sliding member 43, a rotary knob 52 is provided, having cam mem-
bers 53 at its front side that engage corresponding openings in

the adjustment disc member 48. Thus, a rotation of the knob 52 is



- 10 As soon as the force exerted by the pressurized coffee bever-
age on the valve body nenber 21 is greater than the bias force of the
spring 29 (whereby possible frictional |osses are not consid- ered here),

t he val ve body nenber 21 is noved to the right, as seen in Figs. 2 and 2a.
By such novenent to the right, the cross sectional area of the passage 26
bet ween val ve seat 20 and the conical sufface 25 of the head portion 24
avai l able for the coffee beverage to flow through is continuously

decr eased. Due to the fact that the area of the base portion 23 of
the valve body nmenber 21 subjected to the coffee beverage is rela- tively
| arge, a conparatively |ow over-pressure in the valve cham ber 19 is
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outl et chanhel fgé. This design of the valve assenbly 12 corresponds
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conpar at i vel gmdtitgh 5V @freppessided ham tthebeneshahd, these indexing elements
50 provide for an indexing of the rotational movement of the knob
52, and on the other hand, they ensure that the adjustment disc
member 48 as well as the sliding member 43 keep their selected po-
sitions, thereby avoiding an unintentional variation in spring
bias force.

It is understood that the valve assembly herein before de-
scribed can be used not only in connection with a fully automati-
cally operated coffee machine, but also in a conventional manual
espresso machinelhaving a manually insertable sieve holder. In
this case, the valve assembly is located preferably between the

sieve holder and the beverage outlet of the coffee machine.



lished in the val ve chanber 19 to nove the valve head portion 24 to the
right by a certain anmount. Consequently, the coffee bever- age flows

t hrough the val ve assenbly with a high flow rate. Thus, this adjustnent of
the val ve assenbly 12 is suitable for preparing so-called "normal" or
"standard" coffee. In the state of the valve assenbly 12 shown in
Fig. 3, the nut 28 is noved to a positionsnore to the right, as conpared
to Fig. 2. Thus, the spring 297 is biased with a | ower force. Conse-

quently, only a ﬂuﬁnu "ﬂlﬁ re is required, as conpared to

the situation s MB nove the val ve body nenber 21 to the

ri ght and, thereby, “to- débréasé t.he cross sectional area of the passage 26
bet ween the val ve seat 20 and the cE#HTENT GEAIM®N 25 of the head portion
24. Thereby, an earlier decrease of the size of the passage 26 at the

val ve seat 20 is caused, resulting in a lower flowrate of the coffee
bever age t hrough theoffkegemashingemsimprizingonstrprintWarers|sypriicmparii my
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pre- adlustmmﬁns ﬁﬁrtﬁmgpaahng asﬁﬂgﬂﬂgpwderpaotseudabfgwrngtqﬁ@mbekomeans, a
preparing g%f%?e beverage outlet means, a pump means for conveying water un-
der pressure from said fresh water supply means through said brew-
ing chamber means containing said coffee powder to said coffee
beverage outlet means, and a valve means inserted between said
brewing chamber means and said coffee beverage outlet means, char-
acterized in that said valve means comprises means for adjusting

the amount of coffee beverage flowing through said valve means per

time unit.

2. A coffee machine according to claim 1, characterized in
that said valve means comprises a valve chamber means and a valve
body member means movable in said valve chamber means from an open
position in which said coffee beverage means can flow through said
valve means to a closed position in which the flow of said coffee
beverage means through said valve means is blocked, and a spring
means acting on said valve body member means to bias said valve
body member means to move into said open position, said valve body
member means having surface means exposed to said coffee beverage
means flowing into said valve means, whereby said valve body mem-
ber means is adapted to be moved, against said biasing force ex-
erted by said spring means, into said closed position when said

surface means are charged by the pressure of said coffee beverage.

3. A coffee machine according to claim 2, characterized in
that said valve means comprises means for adjusting the bias force

exerted by said spring means on said valve body member means.



call ed "espresso” coffee. Preferably, the adjustnent screw 27 is
provided with a thread 31 having a large pitch, such that for exanple a

rotation by onIde to change the position of the nut 28
fromthe po- siti st andar " of Fig. 2 to the position "espresso
cof - fee" of Fig. ?&!Imﬂu“m rably, a further internedi ate posi-
tion could be provi #”””"E a_nogerate strong coffee, or it is
possi ble to provide for a- cdhtisnueus adj ust ment . By virtue of the
desi gn of the valve assenbly 12 as herein before described and of the
control behavior resulting therefrom it can be ensured that the brew ng

wat er flows through the coffee powder received in the brewi ng chanber with
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consequent t RBHRF P hAVIHY *HASEBT t he brewi ng chamber still has a

relatively h| gh i nher ent
5. A coffee machine according to claims 2 and 4, character-
ized in that said outlet means comprises a bore means having a
predetermined cross sectional area, and, characterized in that
said valve body member means comprises a base portion, said base
portion being provided with said surface means exposed to said

coffee beverage means flowing into said valve means.

6. A coffee machine according to claims 2 and 4, character-
ized in that said valve body member means comprises a shaft member
means and a head portion means located at the free end of said
shaft member means, said head portion means being provided with a
control surface means facing said valve seat means and having a
shape essentially corresponding to the shape of said valve seat

means.

7. A coffee machine according to claims 2 and 4, character-
ized in that said valve seat means comprises a central opening of

conical shape.

8. A coffee machine according to claims 2 and 4, character-
ized in that said valve body member means is of a one-piece con-
struction, and, characterized in that said valve seat means is

constituted by an insert member means made of an elastic material.



- 12- pressure. In contrast thereto, in the case of finely ground
coffee powder, the brewing water flowi ng there through is subjected to a

consi derabl y hi g%i ng in a higher pressure drop;

consequently, the er havi d the brewing chanber has a relatively

| ow i nherent pr ESSWB”IWIL” | f the resulting con- trol behavior of
’MME’H) esponse,and decreasing the size of the

the val ve assenbly
passage 26 between the vdl vé seatx20 and the conical portion 25 of the

head portion 24 at high pres- sure; slow response and decreasing the size
of the passage 26 be- tween the valve seat 20 and the conical portion 25
of the head portion 24 at |ower pressure, the afore nentioned paraneters
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within rel gbiveiopw de limts; thus, the operation of the coffee machine

is sinplified. It is understood that the coffee machine itself can be
pro- vided with an adjustnment neans, for exanple a rotary knob, by neans

of which the adidl.stpn%tff%%rﬁ cRIn& AL REJTRBURL! ¥150hat2d ¢ IO 7t hendesé ! ed

position. However, instead of a manually operated adjustnent, for exanple

al so a not berieet aind, that sppdoprlee dodwemesbesnineans yieorvadtliced crapastaent
of the adjyétgﬁg“bf§§(¥@r%é exerted by said spring means, to such an extent

that said control surface means of said valve body member means

closes said opening provided in said valve seat means.

11. A coffee machine according to claim 2, characterized in
that said biasing force exerted by said spring means is manually
adjustable or adjustable by an electric motor means, by an elec-

tromagnet means, by a pneumatic means or by a hydraulic means.

12. A coffee machine according to claim 4, characterized in
that said means for varying the flow cross sectional area of said
inlet means and/or said outlet means are manually operable or op-
erable by an electric motor means, by an electromagnet means, by a

pneumatic means or by a hydraulic means.

13. A coffee machine according to claim 5, characterized in
that the outlet end of said bore means having a predetermined
cross sectional area is provided with a needle valve means for

varying the flow cross section of said valve chamber means.

14. A coffee machine according to claim 1, characterized in
that said means for adjusting the amount of coffee beverage flow-
ing through said valve means per time unit includes an adjustment

screw means or a rotary adjustment knob means.



coul d be provided. For instance, the coffee machine could be pro- vided
with a nunber of keys to be pressed by the operator to se- lect a
"standard", a nmoderately strong or a strong "espresso" cof- fee. Such keys
woul d be coupled to a ronic adjustnent means for adjusting the

position of the scre In response to the pressed key.
- 13 - ss sectl%nal view of an alternative
enbodi - nent of thefva I n thls enbodi nent, the bias force of

the spring 29a biasing the vé ody menber 21 is not adjustable In
order to be nevertheless in a p05|t|on to vary the volunme of the beverage
fl owi ng out of the beverage outlet per tine unit, a needle valve 37 is
provi ded, connected to an adjustnment screw 39 and Iocated in t he end

region of the bore 17 necte to the al ve ch er rotati t he
adjg:Jst ment screw3 g er?eé‘ﬁ’lcg’mﬁ PeRRT GG 11 ﬁzgt’ﬂ“e va‘F% ?ﬁtef?zr?%éﬁ in
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val ve chanber . 19 and of the bore 17 connected to the valve chanber 19,
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16. A coffee machine according to claim 14 or 15, character-
ized in that it further comprises means for keeping said rotary

adjustment knob means in a selected position.

17. A coffee machine according to claims 2 and 5, character-
ized in that said valve means comprises a posterior chamber means,
whereby said base portion of said valve body member means is pro-
vided at its side facing said posterior chamber means with a re-

cess means for receiving and supporting said spring means.

18. A coffee machine according to claim 17, characterized in
that said valve means further comprises a diaphragm means for
sealing said valve chamber means from said posterior chamber

means.

19. A coffee machine according to claims 6 and 18, character-
ized in that said diaphragm means comprises a central aperture

means through which said shaft member means extends.

20. A coffee machine according to claims 2 and 18, character-
ized in that said valve means comprises a housing means consisting
of several housing portions, said diaphragm means being fixed be-

tween two of said several housing portions.

21. A coffee machine according to claim 1, characterized in

that it further comprises means for automatically adjusting the



pur pose of keeping constant the flow rate of the coffee beverage flow ng
t hrough the val ve assenbly 12. Fig. 5 shows a cross sectional view of

still anot her enbodi ment of a val ve assenbly, having a different design
of the adjust- ﬁgﬁf‘ﬁﬁéhaﬁanL‘EgpdanentaIIy, the valve assenbly is
simlarly constr &ﬂ ne shown in Fig. 2, whereby the back portion
41 of the housi n mwy;@’ an ext rgngl thread 42. For varying the
bi as of the sprlng 28, &B's ; nber 437is pro- vided. The inner side
of the sliding nenber 43 conprises an inter- nal thread 44, engaging the
external thread 42 of the back portion 41 of the housing The sliding

menber 43 has a cylindrical protru- sion 45 for supporting the spring 29
provi ded famobhasbﬂgcéf&he\bﬁve&abedyl@ﬁiﬁgNtHEbughasaiapvarmpFméﬂns erber

49. The protrusion udes an o ning 46 havi hexagona

section an&iPg- unb'él %e &sBBn ?ldfls"%ﬁ’ fggﬁf pevgrage atrf’ g’(ﬁ &5Erent
disc nenbeard8. For the operation of that assenbly, I .e. for noving the
sliding nenber 43, a rotary knob 52 is provided, having camnmem bers 53
at its front side that engage correspondi ng openings in the adjustnent

di sc nmenber 48. ZihU§:céEﬂéHW%éc9@n@faé&@%&%ﬂ&Jt%zcﬂ§1m 3, characterized in
- 14 - transferred to the sliding nenber 43 by nmeans of the adj ust nent
that it further comprises means for adjusting the bias force ex-

erted by said spring means on said valve body member means in de-

pendence on the kind of coffee beverage to be prepared.

23. A coffee machine, comprising a brewing water supply means
a coffee brewing unit means provided with a brewing chamber means,
means for supplying coffee powder to said brewing chamber means, a
coffee beverage outlet means, a pump means for conveying bréwing,'
water under pressure from said brewing water supply means throuéh
said bfewing chamber means containing said coffee powder to said
coffee beverage outlet means, and a valve means inserted between
said brewing chamber means and said coffee beverage outlet means,
characterized in that said valve means is designed as a mechani-
cally operating regulating valve having a flow passage with a
variable cross sectional area, said valve means comprising means
for adjusting the cross sectional area of said flow passage in re-
sponse to the flow resistance presented to the brewing'water flow--
ing through said brewing chamber by the coffee powder contained in
said brewing chamber such that the flow rate of the brewing water
flowing through said coffee powder contained in said brewing cham-

ber is kept essentially constant.

24. A valve assembly for a coffee machine according to one of
the claims 1 to 23, characterized in that it comprises means for
adjusting the amount of coffee beverage flowing through said valve
assembly per time unit, whereby said valve assembly comprises a

valve means designed as a mechanically operating regulating valve



di sc nmenber 48. The reference nuneral 50 designates indexing ele- nents,

the function of which will be described in connection with Fig. 6 herein
after Fig. 6 shows a top view of the valve assenbly according to

Fig. 5. Inthis view it can be seen that a plurality of indexing elenents
50 are provi ded. m&uﬂ"ﬂﬂumﬂﬂmt hese indexing el enents 50 provide for
an i ndexing of t ment of the knob 52, and on the other
hand, they ensure that the adjusfnent dirs@® Fenber 48 as wel|l as the
inding menber 43 keep their selected po- sitions, thereby avoi ding an

uni ntentional variation in spring bias force. It is understood that
the val ve assenbly herein before de- scribed can be used not only in

connect i onnditi Agaaf bt in@UbQIRId va1¢al byapRfindlead meahkeesaravaeve dayal so
in a conventional manual  espresso nachi ne having a manually insertable

si eve hol d8embpy meaps eing kamd dal 98 @@@erﬁﬂs}m@m brafayd pFRf Bratips

between t hgorskbeyRahobasy mm@etgeyeéaafo&& l@flohheoﬁle&f@e f@&mﬂ’ée
- 15 PATE CLA . A coffee

machi ne, copping hjaa feesh wader shppiyfhesnns of the pressurlzed coffee

beverage flowing there through.



coffee brewing unit nmeans provided with a brew ng chanber means, mneans for
suppl yi ng cof fee powder to said brewi ng chanber neans, coffee bever age

outl et means, a punp neans for conveying water un- der pressure fromsaid

fresh water supply nmeans through said brew ing chanber mggQ§,.6QnL Bl ced
said coffee powder to said coffee beverage outlet neans
i'nserted between said brew ng chanber meahs_and said COffﬁgMEﬁmﬁéﬂﬂﬁiﬂ
outl et means, char- acterized in that sai‘d val ve neans co

adj usting the anount of coffee beverage flow ng through said val ve neans
per time unit. 2. A coffee machine according to claim1l
characterized in that said valve neans conprises a val ve chanber neans and
a valve body nenber neans novaldterddt e dheabvectdmmrer means from an open
position in which said coffee beverage neans can flow through said valve
means to a closed position in which the flow of said coffee beverage neans
t_hlrougB Zai d vafne rmmﬂcﬁlbwe@ekedgoaafb@fﬂa? geghiﬂeansvmimgammgi d

val ve body ne ns to bias said valve _body ne peans to e into
sai d open ﬁB‘élr'TBFb'nan A PRI OYT L eﬁenzbe‘Fa]ﬁ’?aﬁf'sﬁggiﬁg%uW%%‘etﬁé%
exposed totgakf €REfBLPEULIABAbFEING fhOMARREARE0 0SRIEL Vot NE VEIARS as-
mhereby said val ve body mem ber neans is adapted_ to be noved, agai nst

sai d bi asi ATPY cCEOBRXISES e dayesarat spd iy Reies Lokt Bemaed B9 with
posi tion whepasai fo Sk f\?&l@f&%@%% afRe CORTHE DI, HRRLREESS UhLata 3R theans
cof f ee beverage. . A coffee machine according to claim 2,

char act er i 2&dai ﬁPr%Mtareh!%Wéleyeloﬁe@nsaWﬁﬁq $be heuAs obrtheljTting Pie
b' as forcecnexgrleduhy SAitheSRLEPEe"BARS AL SAichi%a! YA-BOgY (RIRRN JIEaRSs.

sembly. Moreover, means are provided for adjusting the bias force
of the spring. In such a desigq, the operator or user of the cof-
fee machine can directly influence the amount of coffee to be
brewed per time unit. Moreover, within the limits of the user se-
lected value, the brewing water flows through the coffee powder
received in the brewing chamber with an essentially constant flow
rate, regardless the amount and granule size of the coffee powder

received in the brewing chamber.



- 16- 4. A coffee machine according to claim2, characterized in
that said val ve chanber neans of said val ve neans conprises an in- |et
means and an outl et neans, a valve seat nmeans cooperating with said val ve
body menber means and | ocated at said inlet neans, and neans for varying
the flow cross sectional area of said inlet nmeans and/or said outlet neans.
5. A coffee machine according to clains 2 and 4, character- ized in that
said outl et neans conprises a bore nmeans having a predeterm ned cross
sectional area, and, characterized in that said val ve body nenber

means
conprises a base portion, said base portion being provided with said
surface neans exposed to said coffee beverage neans flowng into said val ve
nmeans.

qh A con;ee machi ne according to clainms 2 and 4, character-
ized in that said val ve body nenber neans conprises a shaft nenber medns
and a head portilon neaps |ocated at the free end of said shaft nmenber
nmeans, sai d head\portion neans being provided with a control
faci ng saig‘valv seat

surface ns
nmeans_and havi ng a shape essentially corresponding
to the shaffg—of sardi Ve seat S 7. A cCoifee

to clains and 4, char

machine gccor di ng
ter- ized Tn that sard valve seat negmp conprises
a central g@pening of cal shaps. 8. A coffee maching according to
claims 2 anad 4, charactkf- ized i n—ths al-d-—val ve body rrenbrean i s of
a one-pi ecgl[con- strdict} pn, and, gharacterized in tksu__;;ﬁ_.=/Qe seat
means i s clesE==at eF'Dby an insert jmenber means nadejjof an el astli|c terial.
b ' e
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- 17 - 9. A coffee machine according to clains 2 and 6, character-
I zed in that a passage is provided between said control surface neans of
sai d val ve body nenber neans and said val ve seat neans when said val ve
body nenber neans is in said spring biased open position. 10. A
cof fee machi ne according to clains 2, 6 and .7, charac- terized in that
sai d val ve body nenber neans is novabl e, opﬁgéite to the bias force exerted
by said spring nmeans, to such an extent that % id control surface nmeans of
sai d val ve body nenber neans closes sai d openiflg prol@@ed in id val ve
seat neans. 11. A coffee machi ne accordipg ﬁéain12, characterized
in that said biasing force exerted by $Aid sprijng /e S nual |y
adj ust abl e or adjustable by an electric tor nS/?byBBn el ec- tronagnet
ns

nmeans, by a pneumatic nmeans or by aZ@draulic . A cof fee
machi ne according to claim4, charactegrized\| hat sz d s £8r ¥4rying
the flow cross sectional area of 24id \inlg aps=at r safd odtlet ABANS
are manual | y operable or op- erabl\e by an KFC A0t O ans, |by %n
el ectromagnet neans, by a pneumati c \neayns | raull i ¢ neand. /
13. A coffee machine according to cl y 2 £ hat| t He”
outl et end of ~&z : h l0sS_sectignaf
i's provided VA fl Cross| sgci oh| of
said valve c neans. | AT A 1W
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14. A coffee machine according to claim1l, characterized in that said
means for adjusting the anmount of coffee beverage flow ing through said
val ve neans per tinme unit includes an adjustnment screw nmeans or a rotary
adj ust mrent knob neans. 18 -

15. A coffee machine according to claim3, characterized in that said
neans for adjusting the bias force exerteﬂ4by said spring neans on said

val ve body nenber neans include an adjust screw nmeans or a rotary

adj ust mrent knob neans. 16. A coffee chlne according to claim 14 or
15, character- ized in that it further conprises nmeans for keeping said
rotary adjustment knob neans in a sel ected position. 17. A coffee
machi ne according to clains 2 and 5, character- d in that said val ve
nmeans conpri ses a posterior chanber neans sald base portion of

sai d val ve body nenber neans is pro- vidjd f side fafZng said
posterior chanber neans with a re- cess ajys ;p recei;]ng and supporting
dai d spring neans.
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18. A coffee machine according to claim 17, characterized in that said
val ve neans further conprises a diaphragm neans for sealing said valve
chanber neans from said posterior chanber neans. 19. A coffee
machi ne according to clains 6 and 18, character- ized in that said

di aphragm neans conprises a central aperture neans through which said
shaft nenber neans extends. 20. A coffee nmachine according to clains
2 and 18, character- ized in that said val ve nmeans conprises a housing
means consisting of several housing portions, said di aphragm nmeans being
fixed be- tween two of said several houst#g porti ons. 21. A coffee
machi ne according to claiml, characterized in that it further conprises
nmeans for automatically adjusting the -19- anount of
cof fee beverage flowi ng through said valve neans per tinme unit in
dependence on the kind of coffee beverage to be pre- pared. 22. A
cof fee machi ne according to claim3, characterized in that it further

conpri ses neans for adjustkﬂg Qﬁf q& S grc ex- erted by said spring neans
on said val ve body nenber nmeans 1n ¢e- ndence on the kind of coffee
beverage to be prepared. / \ '
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23. A coffee machine, conprising a brew mj“Wat er |y nmeans a coffee
br ewi ng unit means'provicded with a brew ng chanbe% 3
suppl yi ng cof fee powder to said brewi ng chamber neans, a coffee béverage
outl et means, a punp neans for conveying brew ng water <tnlder L\sr-es@r’e from
said brewi ng water supply neans through said brew ng chanber

containing said coffee powder to said coffee beverage rt\et) Nﬁg&i
val ve neans inserted between said brew ng chanber neans and sal .
beverage outl et neans, characterized in that said val ve neans 1S desi gned

as a nmechani- cally operating regulating valve having a fl ow passage with a
vari abl e cross sectional area, said val | ve, nmeans conpri sing neans for

adj usting the cross sectional area of sai i’d 1 ow passage in re- sponse to
the flow resistance presented to the brewing water flow ing through said
brewi ng chanber by the coffee poGOPFEEOMAGHINEI i n said brew ng chanber such
that the flowrate of the brewing water flow ng through said coffee powder
contained in said brew ng chagshiglct $ekeRt Bss€dd@dtd y constant.

24. A valve assenbly for a coffee machi ne according to one of the clains 1
to 23, characterized in that it conprises neans for adjusting the amount of
coff ee beveragg,d | Qwdg sty 9%@@r§afg ¥l ¥ 5 38R KePREVE AT ES %a_téwu;qlereby
sai d val ve assenbly conpri ses ve means designed as a nechanically

oper at i ngchegiméatam@ a/édaw@rage outlet. A valwep@ssemblifaybngnsesped fp-bi ased

I bod I nb
ggs;/'?i og %‘Q} %ré| Spti P‘]"énﬁ as ac\éeaa q%m né’e%\ggb%u%tlgg: ?gh%ﬁg‘%l‘aé] S OPEN

posi ti on, sefpDsi damdra ddie aSphilng beas dwd ce valméebotii_gemembénemmmlfe twieh

ressurlzed cof f ee hever eflovvln there thrau
P regard to the va ghe valve dygmember is biased by means

of a spring and can be moved, against the force of the spring, by
the pressure of the coffee beverage flowing through the valve as-
sembly. Moreover, means are proVided for adjusting the bias force
of the spring. In such a desigg, the operator or user of the cof-
fee machine can directly influence the amount of coffee to be
brewed per time unit. Moreover, within the limits of the user se-
lected value, the brewiﬁg:Water flows through the coffee powder
received in the brewing chamber with an essentially constant flow
rate, regardlesé the amount and granule size of the coffee powder

received in the brewing chamber.

(Figures 1 and 2)
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