
- 1-                                 COFFEE MACHINE         The present
invention refers to a coffee machine, comprising a  fresh water supply, for
example a water reservoir, a coffee brew-  ing unit provided with a brewing
chamber, means for supplying cof-  fee powder to said brewing chamber, a
coffee beverage outlet and a  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 ground. In contrast, the pressure drop decreases  if the amount
of coffee powder in the brewing chamber is decreased  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
-2-     and, thereby, the amount of coffee beverage available at the bev-
erage outlet per time unit is influenced. The result is, depending on the
interference of the selected or predetermined parameters,  that the coffee
beverage flows out of the beverage outlet anyhow  between slow and fast
without a possibility for the user or opera-  tor to control it.      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.                                           -3-



Known in the prior art are coffee machines comprising a valve  assembly
with a design to increase the pressure in the brewing  chamber, resulting
in the fact that a foam is created appearing on  the top surface of the
coffee beverage dispensed into a coffee  cup. However, such known valve
assemblies, as far as the flow rate  of the brewing water 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.
-4-          Finally, the document EP 0 726 053 discloses an apparatus for
dispensing a coffee beverage, having a filter container for re-  ceiving
the coffee powder and an outlet channel connected to that  filter container
and comprising a check valve member. That check  valve member comprises a
valve body member kept in contact with a  valve seat by an elastic means.
Between the valve body member and  the valve seat, a closed gap is formed
in which the solid parti-  cles released from the coffee powder can collect
in order to form  a plug. As soon as a predetermined pressure 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-
-5-     ber and the coffee beverage outlet whereby the valve assembly com-
prises means for adjusting the amount of coffee beverage flowing  through
the valve assembly per time unit. 



Preferably, the valve assembly comprises a valve chamber and  a valve 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 adjusting 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 liq-  uid
flowing there through. Thus, a varying viscosity of the coffee
-6-     beverage flowing out of the brewing chamber can have, to a certain
extent, an effect on the flow velocity of the brewing water flow-  ing
through the coffee powder contained in the brewing chamber.       In the
following, some embodiments of the coffee machine ac-  cording to the
invention will be further described, with reference  to the accompanying
drawings, in which:       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 valve 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.                                           -7-          The
brewing chamber 6 located in the brewing unit 5 serves  for receiving the
coffee powder to be brewed, whereby the coffee  powder is compressed by
means of a not shown movable piston member  prior to the real brewing
operation and, thereafter, pressurized  hot water is forced to flow through
the compressed coffee powder.  It is understood that the compressed coffee
powder provides a cer-  



tain resistance to the hot water, having an initial inherent pres-  sure of
between 8 and 12 bar, flowing through the compressed cof-  fee powder, with
the result that the pressure of the water leaving  the compressed coffee
powder has a reduced pressure. Such reduc-  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-  larly suitable for preparing
so-called "normal" or "standard" cof-  fee. The valve assembly 12 comprises
a valve housing 14 consisting  of several housing portions 14a, 14b and 14c
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    



-8-     16a. The inlet 15 of the valve assembly 12 is connected to the
outlet of the brewing chamber (not shown in Fig. 2). Thus, the  freshly
brewed coffee beverage can flow through the inlet channel  15a into the
valve assembly 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
other words, the brewed coffee beverage  flows from the outlet channel 16a
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, 14c.
For fixing the one  valve housing portion 14b to the other valve housing
portion 14c,  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-
9-     ness such that a good flexibility of the diaphragm 32 is ensured.
Moreover, the diaphragm comprises a central opening through which  the
shaft 22 of the valve body member 21 extends.       Fig. 2a shows a partial
cross sectional view of the front  portion of the 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 valve  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, via 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.        



- 10          As soon as the force exerted by the pressurized coffee bever-
age on the valve body member 21 is greater than the bias force of  the
spring 29 (whereby possible frictional losses are not consid-  ered here),
the valve body member 21 is moved to the right, as  seen in Figs. 2 and 2a.
By such movement to the right, the cross  sectional area of the passage 26
between valve seat 20 and the  conical surface 25 of the head portion 24
available for the coffee  beverage to flow through is continuously
decreased.       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 portion 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
the situation shown in Fig. 2, to move the valve body member 21 to  the
right and, thereby, to decrease the cross sectional area of  the passage 26
between the valve seat 20 and the conical portion  25 of the head portion
24. Thereby, an earlier decrease of the  size of the passage 26 at the
valve seat 20 is caused, resulting  in a lower flow rate of the coffee
beverage through the valve as-  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[err] 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            



- 12-     pressure. In contrast thereto, in the case of finely ground
coffee  powder, the brewing water flowing there through is subjected to a
considerably high resistance, resulting in a higher pressure drop;
consequently, the water having passed the brewing chamber has a  relatively
low inherent pressure. By virtue of the resulting con-  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 simplified.       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.
- 13 -          Fig. 4 shows a cross sectional view of an alternative
embodi-  ment of the valve assembly. In this embodiment, the bias force of
the spring 29a biasing the valve body member 21 is not adjustable.  In
order to be nevertheless in a position to vary the volume of  the beverage
flowing out of the beverage outlet per time unit, a  needle valve 37 is
provided, connected to an adjustment screw 39  and located in the end
region of the bore 17 connected to the  valve chamber 19. By rotating the
adjustment 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 sectional 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
- 14 -     transferred to the sliding member 43 by means of the adjustment 



disc member 48. The reference numeral 50 designates indexing ele-  ments,
the function of which will be described in connection with  Fig. 6 herein
after.       Fig. 6 shows a top view of the valve assembly according to
Fig. 5. In this view, it can be seen that a plurality of indexing  elements
50 are provided. On the one hand, 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 machine having 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.
-  15    -                                PATENT CLAIMS        1. A coffee
machine, comprising a fresh 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 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. 



- 16-          4. A coffee machine according to claim 2, characterized in
that said valve chamber means of said valve means comprises an in- let
means and an outlet means, a valve seat means cooperating with said valve
body member means and located at said inlet means, and means for varying
the flow cross sectional area of said inlet means and/or said outlet means.
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.



- 17 -          9. A coffee machine according to claims 2 and 6, character-
ized in that a passage is provided between said control surface  means of
said valve body member means and said valve seat means  when said valve
body member means is in said spring biased open  position.        10. A
coffee machine according to claims 2, 6 and 7, charac-  terized in that
said valve body member means is movable, opposite to the bias force 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.                                           18 -
15. A coffee machine according to claim 3, characterized in  that said
means for adjusting the bias force exerted by said  spring means on said
valve body member means include an adjustment  screw means or a rotary
adjustment knob means.        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                  -19-     amount of
coffee beverage flowing through said valve means per time unit in
dependence on the kind of coffee beverage to be pre-  pared.        22. A
coffee machine according to claim 3, characterized in 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 brewing water under pressure from
said brewing water supply means through said brewing 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                  -20-     having a spring biased
valve body member means, said valve body member means being kept in an open
position by said spring bias force and being movable to its closed
position, opposite to the spring bias force, under the influence of the
pressurized coffee beverage flowing there through.    


