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Description

BACKGROUND

1. Field

[0001] The present disclosure relates to devices used
for making hot beverages from organic substances, such
as ground coffee beans, tea leaves, and herbs.

2. State of the Art

[0002] U.S. Pat. No. 5,586,484 (Piazza) relates to a
two-container (upper and lower containers) coffee maker
in which coffee grounds are placed within a subassembly
called the coffee basket assembly. The coffee basket
assembly comprises a hollow cylinder piece and a piston.
During a brewing cycle, as steam and superheated water
from the lower container flow upward through the piston
and through the coffee grounds, the piston moves up-
wardly, compressing the coffee grounds between the pis-
ton and a perforated plate at the bottom of the upper
container. The patented coffee maker subjects the
grounds to a unique combination of temperature and
compression. That patented coffee maker facilitates ex-
tracting essences from the coffee grounds in a quick and
efficient manner, producing espresso and other varieties
of coffee beverage with flavor found pleasing to many
users of the coffee maker. Further examples of known
devices for brewing beverages are described in
US5970850 (Piazza) and EP1600086, which relates to
a domestic espresso coffee maker.

SUMMARY

[0003] A brewer for coffee, tea, herbal tea or other raw
brewing ingredients, hereinafter referred to as "grounds",
is described hereinbelow that subjects the grounds to a
combination of compression and flow of high temperature
fluids (e.g., water and steam) which improves brewing
beverages.
[0004] In accordance with the invention, there is pro-
vided a device for brewing beverages comprising the fea-
tures of claim 1.
[0005] The piston-cylinder assembly comprises a cyl-
inder and a piston subassembly movable in the cylinder.
The piston subassembly includes a frusto-conical diffus-
er fixedly attached to a diffuser plate. The diffuser plate
has a plurality of holes therethrough. Grounds are loaded
into the interior space of the cylinder above the diffuser
plate and below the perforated plate of the upper con-
tainer. The frusto-conical diffuser defines an orifice at its
lower end. The orifice functions as a nozzle and leads to
a tapered frusto-conical cavity defined by a conical inner
surface of the frusto-conical diffuser. The diffuser plate
is mounted to the frusto-conical diffuser at or near the
top end of the tapered frusto-conical cavity. The diameter
of the conical inner surface at the lower end of the frusto-

conical cavity is less than the diameter of the conical
inner surface at the top end of the frusto-conical cavity.
In this configuration, the frusto-conical cavity provides an
expansion chamber for high pressure fluid that is intro-
duced through the nozzle orifice at its lower end. A bear-
ing structure, such as a cylindrical wall, may extend
downward from the diffuser plate. The bearing structure
may slidably interface with an inner wall of the cylinder
during movement of the piston subassembly relative to
the cylinder.
[0006] The piston subassembly further includes a free-
ly movable mass captured between the conical inner sur-
face of the frusto-conical diffuser and the diffuser plate.
During the initial period of a brew cycle, the mass is po-
sitioned at a valve seat the lower end of the frusto-conical
cavity (expansion chamber) to operatively block the flow
of pressured fluid (e.g., steam) from the lower container
through the nozzle orifice. In this initial period of the brew
cycle, the pressure of the fluid in the lower container is
insufficient to displace the weight of the mass from the
valve set. When the pressure of the fluid in the lower
container becomes pressurized sufficiently to displace
the mass from the valve seat, the pressured fluid (e.g.,
steam and superheated water) passes through the noz-
zle at relatively high pressure and velocity, flows upward
through the frusto-conical cavity (expansion chamber)
and exits the expansion chamber at lowered pressure.
The fluid (e.g., water and steam) then flows through the
holes of the diffuser plate, through the grounds, through
the perforated plate of the upper container and into the
upper container, which collects brewed beverage. During
this process, the pressure piston subassembly to move
upwardly within the cylinder and progressively compress
the grounds. Preferably, the flow area of the orifice of the
nozzle is several times less than the total flow area of
the holes in the diffuser plate. For example, the nozzle
orifice may be 0.89 mm diameter and it will have an area
32 times less than the total area of the holes in the diffuser
plate, such as a preferred 32 holes of 0.89 mm diameter.
[0007] The frusto-conical cavity (expansion chamber)
of the diffuser expansion lowers the pressure and velocity
of the fluid (e.g., steam and water) flowing through the
frusto-conical cavity (expansion chamber) and flowing
into the grounds. However, the mass causes the pres-
sure entering the frusto-conical cavity (expansion cham-
ber) of the diffuser to be at a higher pressure than would
otherwise occur without the mass, such that the pressure
of the fluid flowing into the grounds is also higher than
would occur without the mass, even though there is a
differential pressure within the frusto-conical cavity (ex-
pansion chamber). The pressure at the exit of the frusto-
conical cavity (expansion chamber) is substantially less
than the pressure in the lower container. Typically, the
pressure is no more than 50 percent, more typically no
more than 15-30 percent of the pressure in the lower
container. In an idealized characterization of the brewing
cycle, the pressure and compressive force on the
grounds is raised gradually at first, while water saturates
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the grounds. Then, the pressure is held constant while
the grounds are compressed. Then, steam is passed
through the grounds to remove excess water. Finally, the
heat is removed from the lower container, the pressure
drops and compressive force is released; and, the piston
retracts to its start position.
[0008] When the piston-cylinder assembly is shaken,
the loose mass is free to move in the expansion chamber
and to contact the diffuser plate. Thus, it is possible that
by manually shaking or agitating the piston-cylinder as-
sembly, the mass may hit the diffuser plate, which may
aid in removing grounds that may be blocking holes in
the diffuser plate. The removal of grounds facilitates
cleaning the flow paths through the piston-cylinder as-
sembly.
[0009] The invention simplifies the manufacture of a
brewer for coffee, tea, herbal teas, and other grounds
and improves the process. The term "grounds" in the fore-
going text is used for simplicity and is intended to encom-
pass the processing of coffee grounds, tea leaves, herbs,
and so forth. A desirable combination of compression
and heating and fluid flow are obtained.
[0010] The foregoing and other objects, features and
advantages of the invention will become more apparent
from the following description of the preferred embodi-
ments and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a vertical cross sectional centerline view of
a beverage brewer at the start of the brewing proc-
ess.

FIG. 2 is like FIG. 1, showing the beverage brewer
at a second point during the brewing process.

FIG. 3 is like FIG. 1, showing the beverage brewer
at a third later point in the brewing process.

FIG. 4 is a plan view of a diffuser plate.

FIG. 5 is a cross sectional elevation view of a piston-
cylinder assembly.

FIG. 6 is a cross sectional view of the piston of the
assembly shown in FIG. 5.

FIG. 7 is plot of typical pressure, volume and com-
pressive force changes to which material placed in
a piston-cylinder assembly are subjected during the
brewing cycle.

FIG. 8 is like FIG. 2, showing the beverage brewer
at a second point during the brewing process, show-
ing how tea leaves tend to occupy a smaller volume
when compressed than do the coffee grounds shown

in FIG. 1-3.

FIG. 9A illustrates parts of the piston cylinder assem-
bly of FIG. 5.

FIG. 9B illustrates an assembly view of the piston
cylinder assembly of FIG. 9A showing the piston,
diffuser, and mass assembled as a subassembly.

FIG. 9C illustrates the assembly of FIG. 9B viewed
from an opposite orientation.

DETAILED DESCRIPTION

[0012] 5,970,850, entitled COFFEE, TEA AND HERB-
AL TEA MAKER. The Detailed Description and Figures
referred to therein are hereby incorporated by reference.
The present disclosure relates to a beverage brewer that
subjects coffee grounds and other materials to a brewing
cycle.
[0013] The brewer described herein is constructed to
extract essences, etc., from organic materials, such as
coffee, tea, and herb leaves and stems, to generate
brewed beverages. Such organic raw materials are re-
ferred to herein as "grounds".
[0014] FIG. 1 shows a view of a brewer 100 along a
vertical centerline cross-section thereof. The brewer 100
includes a lower container assembly 1 for heating water
and generating steam, a piston-cylinder assembly 3 for
holding grounds and receiving the heated water and
steam from the lower container 1, and an upper container
assembly 2 for receiving brewed beverage from the pis-
ton-cylinder assembly 3.
[0015] The upper container assembly 2 includes a ta-
pered cylinder container 20, hinged cap 21, handle 23,
and a threaded open bottom end 54. Pressed in place
within the open bottom end of the upper container as-
sembly is an upper perforated plate 7 having a plurality
of through openings. The upper container assembly 2
has an integral inverted interior funnel 15, the smaller
part of which rises vertically as a standpipe. At the upper
end of the funnel standpipe is an opening 52 and a cap
22 to divert fluid passing through the opening downward-
ly.
[0016] The lower container assembly 1 comprises a
squat oblate container 40, a pressure relief valve 13, and
a threaded top 56, which engages the threaded bottom
54 of the upper container assembly. Gasket 11 forms a
seal between the two assemblies.
[0017] The piston-cylinder assembly 3 comprises a
piston sub-assembly 4 that slides in a hollow flanged cyl-
inder 24. The top portion of the cylinder 24 can be filled
with organic substances (hereinafter referred to as
grounds 10), such as coffee, tee, and/or herbs. During
use, pressurized steam in the lower container assembly
1 drives the piston sub-assembly upward, compressing
the grounds 10 during a brewing cycle.
[0018] The piston sub-assembly 4 includes an upper
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diffuser plate 27, a diffuser 46 diffuser 46. The diffuser
plate 27 has a multiplicity of holes 28. The diffuser 46 is
fixedly attached to the diffuser plate 27 so that there is
no relative motion therebetween. A bearing surface 26,
embodied as a cylindrical wall, may also extend vertically
from an outer edge of the diffuser plate 27 and/or diffuser
46. The bearing surface 26 facilitates sliding of the piston
sub-assembly 4 relative to the cylinder 24.
[0019] An expansion chamber 29 is defined between
the diffuser plate 27 and an inner conical surface 46a of
the diffuser 46. The diffuser 46 has a single, central noz-
zle 30 formed in a lower end of the diffuser 46. A valve
seat 35 is formed in the inner conical surface at the exit
of the nozzle 30. The mass 33, which is embodied as a
sphere in FIGS. 1 to 3, 5, 8, and 9A to 9C, is disposed
in the expansion chamber 29, which may be operatively
seated on the valve seat 35 to obstruct the nozzle 30,
and operatively unseated to permit the flow of liquid and
vapor through the nozzle 30, as described in greater de-
tail below.
[0020] As will be described in greater detail below, dur-
ing use the water and steam pressure are elevated at
the entry of the expansion chamber 29 and are thereafter
decompressed and expanded in the expansion chamber
29 so that the fluid is diffused more evenly across the
diffuser plate 27 while increasing the pressure at the dif-
fuser plate 27 in comparison to what the maker of U.S.
Pat. No, 5,586,484 (Piazza) could provide. Then, the
steam flows at relatively low velocity through the holes
28 of the diffuser plate 27. The conical shape of the inner
surface 46a of the diffuser facilitates the distribution of
the flow of vapor over the peripheral outer portion of the
diffuser plate 27. The conical surface 46a is angled at an
angle θ up to 80 degrees (more preferably, less than 60
degrees, and may be about 45 degrees) with respect to
the central axis of the brewer 100. This desirably lessens
any potential for "jetting" or "channeling" of the liquid/va-
por through the grounds, engenders full utilization of the
grounds, and lowers manufacturing cost.
[0021] The diffuser 46 has an outer conical surface
46b, which may have the same taper angle as θ as the
inner surface 46a, thus making the diffuser 46 a thin
walled element. The outer surface 46b may be tapered,
rather than flattened, to reduce weight of the diffuser 46,
and consequently reduce weight of the piston subassem-
bly 4, to facilitate lifting the piston subassembly 4 with
steam generated from the lower container 1.
[0022] The mass 33 may operate as a one-way valve,
wherein in a first configuration shown in FIG. 1, the mass
33 is seated over the valve seat 35 at the upper end of
nozzle 30, thereby blocking flow through nozzle. The
weight of the mass 33 contributes to seating the mass
33 over the valve seat. The weight of the mass 33 may
be about 0.8 ounce to 1.1 ounce for a chrome steel ball
bearing mass. Of course, the mass 33 may be made from
from materials (e.g., ceramic) other than chrome steel
and may, therefore, have a different range of weights
from the examples noted above for a chrome steel ball

bearing mass. When fluid pressure in the nozzle 30 is
sufficient to counter the weight of the mass 33, the mass
33 lifts off the valve seat 35 in a second configuration
shown in FIG. 2, and fluid from the container 1 flows
upward through the nozzle 30. Owing to the weight of
the mass 33, which must be overcome to start the flow
through the nozzle 30, the pressure of the vapor must be
increased above that which would be necessary if the
mass 33 was not present. However, the mass 33 lifts off
the valve seat 35 at a lower pressure than the pressure
relief valve 13. Thus, the mass 33 can control the pres-
sure of vapor passing through the nozzle 30 and, in turn,
the pressure of fluid reaching the openings 28 in the dif-
fuser plate 27.
[0023] The mass 33 is movable within the expansion
chamber 29 such that when the piston assembly 3 or
brewer 100 is shaken or otherwise agitated, the freely-
movable mass 33 can hit against and contact the diffuser
plate 27 to displace any grounds 10 or residue that may
be lodged in the holes 28 of the diffuser plate 27.
[0024] The cylinder 24 has an open bottom formed by
an annular plate 43 which defines a central opening 42,
which is close to the bottom of the inside of lower con-
tainer assembly 1. In the embodiment shown in FIGS. 1
to 3, 5, 8, and 9A to 9C, the annular plate 43 is shown
as a press fit washer, although it will be appreciated that
the plate 43 may be formed integrally with cylinder 24 in
other embodiments. The piston subassembly 4 fits pre-
cisely within the cylinder 24, to run smoothly up and down
in the cylinder 24. As noted above, the bearing surface
26 can interface with the interior wall 24a of the cylinder
24 to facilitate smooth movement of the piston sub-
assembly relative to the cylinder 24. It will be appreciated
also that where the bearing surface 26 is omitted, the
edges of the diffuser plate 27 and/or the diffuser 46 may
provide bearing surfaces to facilitate sliding movement
with the interior wall 24a of the cylinder 24. With reference
to FIG. 5, it can be seen that a circumferential ring 31,
piston subassembly 4 in the upward direction, while the
plate 43 limits vertical motion of the piston subassembly
4 in the downward direction. In one example, cylinder 24
has a straight cylindrical shape and an interior finish of
32 microinch AA. The piston subassembly 4 may have
an outside diameter of about 57 mm and a travel path
(when grounds are not present above the diffuser plate
27) of about 44 mm within the cylinder 24.
[0025] A top flange 48 of the cylinder 24 is removably
captured between the gasket 11 and the threaded top 56
of lower container assembly so that when the brewer 100
is assembled for use, as shown in FIG. 1, the piston-
cylinder assembly 3 projects downwardly from the gasket
11 within the confines of the lower container assembly 1.
[0026] A brewing cycle will now be described with ref-
erence to FIGS. 1 to 3 and 7. FIGS. 1 to 3 illustrate a
progressive movement of the piston subassembly and
flow of water and steam during a brewing cycle. FIG. 7
shows a nominal or idealized pressure-volume curve
which characterizes the pressure-volume relationship of
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the piston subassembly 4 in the cylinder 24 of the brewer
100. Example nominal pressure, volume, and compres-
sive force values of the grounds 10 in the grounds cham-
ber 9 are given for an example brewer 100 that has the
example piston dimensions mentioned herein, when cof-
fee grounds 10 are being brewed by the brewer 100.
[0027] As illustrated by FIG. 1, at the start of the brew-
ing cycle, a measured quantity 12 of liquid water, for ex-
ample about 350-400 ml, is placed in the lower container
1. The piston-cylinder assembly 3 is then inserted within
the lower container 1. A measured quantity of grounds
10--for example about 35 grams by weight, or about 80
ml by volume of coffee grounds--is placed within a
grounds chamber 9 that is formed between the piston-
cylinder assembly 3 and the upper perforated plate 7.
Grounds 10 are placed upon the diffuser plate 27 of the
piston subassembly 4 when the piston subassembly 4 is
at its lowermost position, shown in Fig. 1. The upper con-
tainer 2 is then screwed onto the lower container 1. Heat
is then applied to the lower container 1 to boil the water
12. As shown in Fig. 1, the sphere 33 is in a blocking
position over nozzle 30. This configuration of the piston
subassembly 4 and grounds chamber 9 corresponds to
state "a" in Fig. 7.
[0028] When the water is sufficiently heated, steam is
generated in the lower container 1, compression moves
the piston subassembly 4 upwards, compressing the
grounds 10 in the grounds chamber 9, and corresponds
to the path a-b of the brewing cycle in FIG. 7. Referring
to FIG. 2, during path a-b, liquid water is caused to flow
through the opening 42 at the bottom of the cylinder 24
as indicated by arrows 18. When the water pressure is
sufficiently high, it will overcome the weight of the mass
(e.g., sphere) 33 blocking the nozzle 30 and will lift the
mass 33 away from its obstructing position of the nozzle
30 so that liquid water will pass through the nozzle 30,
holes 28, and grounds 10 (as indicated by the phantom
arrows 19) which rest on top of the diffuser plate 27. The
passing water will thoroughly wet the grounds 10 before
there is substantial compression of the grounds 10 by
the diffuser plate 27. The liquid water which passes
through the grounds 10 continues up the inverted funnel
15 and through opening 52 at a top of the funnel 15, to
be discharged downwardly and accumulate as beverage
50 in the upper container 2. Differential pressure across
the piston subassembly 4 causes the piston subassem-
bly 4 to move upwardly within cylinder 24, causing the
grounds 10 to be compressed between the upper perfo-
rated plate 7 and the diffuser plate 27. As the piston su-
bassembly 4 moves upwardly within the cylinder 24, com-
pression on the grounds 10 increases, making the
grounds 10 more resistant to the flow of water through
the grounds 10. Therefore, during portion a-b of the cycle
shown in FIG. 7, the pressure rises, while the volume of
the grounds chamber 9 decreases. FIG. 2 shows the
state of the grounds chamber 9 at point "b" in the brewing
cycle of FIG. 7.
[0029] At state "b" of the brewing cycle, a peak pres-

sure in the grounds chamber 9 is reached. See FIG. 7.
That peak pressure is a function of the heat rate of the
lower container 1, the particular area of nozzle 30, the
areas of holes 28 in diffuser plate 27, and the character-
istics of the grounds 10 in their compressed and wet con-
ditions. The peak pressure may range between 400-500
kPa. Temperatures associated with the peak pressure
may range from about 120-140 degrees Celsius.
[0030] During portion b-c of the brewing cycle shown
in Fig. 7, additional brewed beverage 50 passes into the
top chamber 2, while continued pressure is exerted on
the grounds 10 in the grounds chamber 9 by the diffuser
plate 27 of the piston subassembly 4. The continued pres-
sure causes the grounds 10 to be compressed further
(volume of grounds chamber 9 decreases further), while
the applied pressure in the grounds chamber 9 remains
fully compressed at state "c" in FIG. 7, which corresponds
to the state of the brewer shown in FIG. 3. FIG. 3 shows
that the water level remaining in the lower chamber 1 has
decreased to just below the level of the plate 43 of the
piston-cylinder assembly 3. In the brewer 100 of the ex-
ample, in FIG. 3, about 50 ml of liquid remains in the
lower container assembly 1. At this water level, steam
passes upwardly along the path just described, forcing
most of the liquid water upwardly through the grounds
10 and into the upper container 2. At this time in the brew-
ing cycle, there may be a discernible hissing or bubbling
sound observable by a user. FIG. 8 shows the same
stage as illustrated by FIG. 3, but indicates how the piston
26 will travel relatively further upward when a typical
quantity of tea leaves 10’ is used, instead of a typical
quantity of coffee grounds 10.
[0031] When the extraction phase b-c of the brewing
cycle is complete, the lower container 1 is removed from
the heat source, and the phase c-d of the brewing cycle
commences. See FIG. 7. During phase c-d the pressure
in the grounds chamber 9 and the differential pressure
across the piston subassembly 4 decrease and the piston
subassembly 4 moves down slightly due to the reduction
in pressure, since there is less steam being generated
in the lower container 1. The movement of piston sub-
assembly 4 increases the volume of the grounds cham-
ber 9. At a certain point "d", the differential pressure
across the piston subassembly 4 has decreased to a level
that is barely sufficient to support the piston subassembly
assembly 4 in its elevated position. Thereafter, as pres-
sure in the grounds chamber 9 decreases further from
point "d" (at relatively constant and low pressure) to point
"a", the weight of the piston subassembly 4 is not sup-
ported by the differential pressure and, thus, the piston
subassembly 4 moves downward relative to cylinder 24
to its start position "a" shown in FIG. 7, corresponding to
the piston 26 position shown in FIG. 1.
[0032] Thus, to summarize, the extraction cycle is com-
prised of two phases. First, in phase a-b the grounds 10
are subjected to rising pressure, and then in phase b-c
the grounds 10 are subjected to constant pressure. In
phase a-b, the gradually rising pressure desirably ena-
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bles the loosely packed grounds 10 to become thorough-
ly wetted before they are tightly compressed. During the
phase b-c, there is transformation of heat into useful
work. Thermomechanically, such a constant pressure cy-
cle is generally characteristic of a machine having high
thermal efficiency. At the end of the constant pressure
phase b-c, superheated extracting hard-to-remove es-
sences and substances, and carrying away most of the
water. The superheated steam also provides a desirable
sterilizing function for the piston, in particular for the ex-
pansion chamber 29.
[0033] In the coffee maker of the U.S. Pat. No.
5,586,484 (Piazza), there was no diffuser plate or expan-
sion chamber. The piston top had a multiplicity of small
openings, for instance, 32 holes of 0.89 mm dia, or 0.62
sq mm area each, for a total flow area of about 20 sq
mm. The total flow area in the prior art piston was selected
to achieve a desired compression-temperature cycle.
That is, the hole area is made sufficiently small to obtain
the desired pressure differential across the piston and
resultant compression force on the grounds. However, a
corollary of the design is that comparative high velocity
water or steam jets from each hole directly into the
grounds.
[0034] The nozzle 30 diameter will range from 0.75-1.5
mm. In a typical 350-500 ml brewer of the type described
above, the diameter of the nozzle 30 may be about 0.89
mm, having an area of about 0.62 sq mm; and, the diffuser
plate 27 may have 32-holes, each having a diameter of
0.89 mm, for a total hole area of about 20 sq mm. Thus,
the diffuser plate 27 has a flow path cross sectional area
about 32 times that of the nozzle 30. As a result, the
major fraction of the pressure drop due to flow in the
system is taken through the nozzle 30, and thus across
the diffuser plate 27. Thus, pressure difference in the
device is dominantly applied to the piston top, to thereby
produce the desired compressive force on the grounds.
[0035] The area of the openings in the upper perforated
plate 7 is at least nominally equal to or greater than the
area of the openings in the diffuser plate 27. For example,
the upper perforated plate 7 may have a flow area of at
least two, and up to four times, the flow area of the diffuser
plate 27. For example, the upper perforated plate 7 may
have more than 300 holes, each hole having a diameter
of 0.5 mm. The upper plate 7 is used primarily to retain
the grounds 10 in the piston-cylinder assembly 3 under
the compressive force of the piston subassembly 4. The
grounds 10 themselves will provide some resistance to
flow. However, the additional resistances of the grounds
10 and the upper perforated plate 7 are not great com-
pared to that of the nozzle 30. Thus, whenever there is
flow through the grounds 10 and the upper plate 7, the
pressure in expansion chamber 29 is always substantial-
ly lower than the pressure in the lower container 1. Meas-
urements indicate that even under conditions of highest
flow and greatest flow resistance of grounds 10, the pres-
sure in the expansion chamber 29 will not exceed about
50 percent of the pressure in the lower container 1, and

typically is in the range of 15 to 30 percent.
[0036] The high temperature and pressure are desir-
ably effective in extracting from the grounds 10 a greater
quantity of essence per unit volume or mass than is
achieved when greater than atmospheric pressure is not
employed. Not only is efficiency increased--so that less
grounds are required, but it is believed that the high tem-
peratures desirably extract from the grounds different
proportions and combinations of essences than is pos-
sible with devices operating at essentially atmospheric
pressure.
[0037] FIGS. 9A to 9C illustrate one method of assem-
bling the piston-cylinder assembly 3. FIGS. 9B and 9C
show the formation of a piston subassembly 4 formed
from the diffuser plate 27, the diffuser 46, and the mass
33 shown in FIG. 9A. The subassembly 4 may be formed
by introducing the mass 33 between the diffuser plate 27
and the diffuser 46 and fixedly coupling the diffuser plate
27 and diffuser 46 together. In the embodiment shown
in FIGS. 9A to 9C, the diffuser 46 is press fit against an
inner side of the bearing surface 26. The piston-cylinder
assembly 4 may then be fully assembled by placing the
piston subassembly 4 into the cylinder 24, to which plate
43 has been coupled. Preferably, at least one of the cyl-
inder 24, diffuser 46, diffuser plate 27, bearing surface
26, and mass 33 are made of AISI 316 stainless steel.

Claims

1. A device (100) for brewing of beverages from
grounds (10) comprising:

a lower container assembly (1) having an open
top (56) and a closed bottom, the lower container
(1) configured to contain unbrewed fluid;
an upper container assembly (2), for receiving
brewed beverage, having a bottom end (54) re-
leasably connected to the top (56) of the lower
container assembly, the bottom end (54) having
an opening in communication with said lower
container open top (56);
a perforated plate (7) mounted proximate said
bottom end (54) opening, for preventing move-
ment of grounds from the lower container as-
sembly (1) into the upper container assembly
(2) by way of said open top and said bottom end
opening;
a piston-cylinder assembly (3) positioned within
the lower container assembly (1), for receiving
grounds, the piston-cylinder assembly (3) com-
prising

(a) a cylinder (24), for slidably receiving a
piston, having an upper end and a lower
end, said lower end proximate the bottom
of the lower container assembly (1), and
said upper end proximate the top (56) of the
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lower container assembly (1);
(b) a piston assembly (4), positioned within
the cylinder (24) and slidable within the cyl-
inder from said lower cylinder end to said
upper cylinder end, the piston assembly (4)
comprised of:

(i) a diffuser plate (27) having a plurality
of through-holes (28) and for pressing
on the grounds, the piston (4) to thereby
compress the grounds placed within
the cylinder (24) between the diffuser
plate (27) and the perforated plate (7);
(ii) a diffuser (46) fixedly coupled to the
diffuser plate (27) defining an expan-
sion chamber (29) therebetween, the
diffuser (46) having a conical inner sur-
face (46a) spaced from and facing the
diffuser plate (27), the conical inner sur-
face (46a) extending from an upper end
proximate the diffuser plate (27) to a
lower end, the diffuser (46) having a
valve seat (35) at the lower end of the
conical inner surface (46a), the valve
seat (35) defining a central orifice (30)
for providing a fluid pathway for the un-
brewed fluid in the lower container (1)
to enter the expansion chamber (29);
characterized in that it further com-
prises
(iii) at least one loose mass (33) dis-
posed in the expansion chamber (29),
wherein the mass (33) is configured to
selectively seat on the valve seat (35)
and obstruct the central orifice (30)
based upon the state of the fluid in the
lower container (1).

2. The device of claim 1, wherein the flow path area of
the holes (28) in the diffuser plate (27) is greater than
the flow path area of the central orifice (30) in the
diffuser (46).

3. The device of claim 2, wherein the ratio between the
diffuser plate (27) flow path area and the flow path
area of the central orifice (30) in the diffuser (46) is
at least 20 to 1.

4. The device of claim 2, wherein the diameter of the
central orifice (30) is 0.75 mm to 1.5 mm, and/or the
diffuser plate (27) has a plurality of openings (28)
having a total area of at least 16 sq. mm.

5. The device of any preceding claim wherein, when
liquid water is serially flowed during use from the
lower container (1), through the central orifice (30),
into the expansion chamber (29), and through the
perforated plate (7), the pressure in the expansion

chamber (29) is substantially less than the pressure
in the lower container (1).

6. The device of claim 5, wherein the pressure in the
expansion chamber (29) is between 15 and 50 per-
cent of the pressure in the lower container (1).

7. The device of any preceding claim, wherein the inner
surface (46a) of the diffuser extends at an angle with
respect to a vertical axis through the device, wherein
the angle is less than 80 degrees.

8. The device of any preceding claim, wherein the mass
(33) is formed as a sphere, and preferably wherein
the sphere has a diameter of 0.673 cm to 0.762 cm
(0.265 inch to 0.3 inch).

9. The device of any preceding claim, wherein the dif-
fuser plate (27) has a central solid area surrounded
by an annular peripheral area that defines the plu-
rality of through-holes (28) in the diffuser plate.

10. The device of claim 9, wherein the through-holes (28)
are arranged radially with respect to a center of the
diffuser plate (27).

11. The device of claim 9, wherein the through-holes (28)
have a diameter that is the same as the diameter of
the central orifice (30) of the diffuser (46).

12. The device of claim 11, wherein the diameters of the
through-holes (28) and the diameter of the central
orifice (30) are about 0.89 mm (0.035 inch).

13. The device of claim 1, wherein the loose mass (33)
is freely moveable in the expansion chamber (29).

14. The device of claim 1, wherein the loose mass (33)
is disposed between the conical inner surface (46a)
of the diffuser and the diffuser plate (27).

15. The device of claim 1, wherein the loose mass (33)
is free to move in the expansion chamber (29) and
to contact the diffuser plate (27).

Patentansprüche

1. Vorrichtung (100) zum Brauen von Getränken aus
Mahlgut (10), Folgendes umfassend:

eine untere Behälteranordnung (1), die eine of-
fene Oberseite (56) und einen geschlossenen
Boden aufweist, wobei der untere Behälter (1)
dazu ausgelegt ist, eine ungebraute Flüssigkeit
zu enthalten;
eine obere Behälteranordnung (2) zum Aufneh-
men des gebrauten Getränks, die ein unteres

11 12 



EP 3 439 510 B9

8

5

10

15

20

25

30

35

40

45

50

55

Ende (54) aufweist, das lösbar mit der Oberseite
(56) der unteren Behälteranordnung verbunden
ist, wobei das untere Ende (54) eine Öffnung
aufweist, die mit der offenen Oberseite (56) des
unteren Behälters verbunden ist;
eine perforierte Platte (7), die in der Nähe der
Öffnung des unteren Endes (54) montiert ist, um
die Bewegung des Mahlguts aus der unteren
Behälteranordnung (1) in die obere Behältera-
nordnung (2) über die offene Oberseite und die
Öffnung des unteren Endes zu verhindern;
eine Kolben-Zylinder-Anordnung (3), die inner-
halb der unteren Behälteranordnung (1) ange-
ordnet ist, um das Mahlgut aufzunehmen, wobei
die Kolben-Zylinder-Anordnung (3) Folgendes
umfasst:

(a) einen Zylinder (24), um einen Kolben
verschiebbar aufzunehmen, der ein oberes
Ende und ein unteres Ende aufweist, wobei
sich das untere Ende in der Nähe des Bo-
dens der unteren Behälteranordnung (1)
und das obere Ende in der Nähe der Ober-
seite (56) der unteren Behälteranordnung
(1) befindet;
(b) eine Kolbenanordnung (4), die innerhalb
des Zylinders (24) angeordnet ist und inner-
halb des Zylinders vom unteren Zylinderen-
de zum oberen Zylinderende verschiebbar
ist, wobei die Kolbenanordnung (4) aus Fol-
gendem besteht:

(i) einer Diffusorplatte (27), die mehrere
Durchgangsbohrungen (28) aufweist,
und dazu bestimmt ist, auf das Mahlgut
zu drücken, wobei der Kolben (4) inner-
halb des Zylinders (24) zwischen der
Diffusorplatte (27) und der perforierten
Platte (7) angeordnet ist, um dadurch
das Mahlgut zu verdichten;
(ii) einen Diffusor (46), der fest mit der
Diffusorplatte (27) gekoppelt ist und ei-
ne Ausdehnungskammer (29) dazwi-
schen definiert, wobei der Diffusor (46)
eine konische Innenfläche (46a) auf-
weist, die von der Diffusorplatte (27)
beabstandet und ihr zugewandt ist, wo-
bei sich die konische Innenfläche (46a)
von einem oberen Ende in der Nähe
der Diffusorplatte (27) zu einem unte-
ren Ende erstreckt, wobei der Diffusor
(46) einen Ventilsitz (35) am unteren
Ende der konischen Innenfläche (46a)
aufweist, wobei der Ventilsitz (35) eine
Mittelöffnung (30) definiert, um einen
Flüssigkeitsweg für die ungebraute
Flüssigkeit im unteren Behälter (1) zum
Eintritt in die Ausdehnungskammer

(29) vorzusehen;

dadurch gekennzeichnet, dass sie ferner
Folgendes umfasst:
(iii) mindestens eine lose Masse (33), die in
der Ausdehnungskammer (29) angeordnet
ist, wobei die Masse (33) dazu ausgelegt
ist, selektiv auf dem Ventilsitz (35) zu sitzen
und
auf Grundlage des Zustands der Flüssigkeit
im unteren Behälter (1) die Mittelöffnung
(30) zu blockieren.

2. Vorrichtung nach Anspruch 1, wobei die Strömungs-
wegfläche der Bohrungen (28) in der Diffusorplatte
(27) größer als die Strömungswegfläche der Mittel-
öffnung (30) im Diffusor (46) ist.

3. Vorrichtung nach Anspruch 2, wobei das Verhältnis
zwischen der Strömungswegfläche der Diffusorplat-
te (27) und der Strömungswegfläche der Mittelöff-
nung (30) im Diffusor (46) mindestens 20 zu 1 be-
trägt.

4. Vorrichtung nach Anspruch 2, wobei der Durchmes-
ser der Mittelöffnung (30) 0,75 mm bis 1,5 mm be-
trägt und/oder wobei die Diffusorplatte (27) mehrere
Öffnungen (28) aufweist, die eine Gesamtfläche von
mindestens 16 mm2 aufweisen.

5. Vorrichtung nach einem der vorstehenden Ansprü-
che, wobei, wenn flüssiges Wasser während der
Verwendung vom unteren Behälter (1) durch die Mit-
telöffnung (30) in die Ausdehnungskammer (29) und
durch die Perforationsplatte (7) geleitet wird, der
Druck in der Ausdehnungskammer (29) erheblich
geringer ist als der Druck im unteren Behälter (1).

6. Vorrichtung nach Anspruch 5, wobei der Druck in
der Ausdehnungskammer (29) zwischen 15 und 50
Prozent des Drucks im unteren Behälter (1) beträgt.

7. Vorrichtung nach einem der vorstehenden Ansprü-
che, wobei sich die Innenfläche (46a) des Diffusors
in Bezug zu einer Vertikalachse durch die Vorrich-
tung in einem Winkel erstreckt, wobei der Winkel
kleiner als 80 Grad ist.

8. Vorrichtung nach einem der vorstehenden Ansprü-
che, wobei die Masse (33) als Kugel ausgebildet ist
und vorzugsweise wobei die Kugel einen Durchmes-
ser von 0,673 cm bis 0,762 cm (0,265 Zoll bis 0,3
Zoll) aufweist.

9. Vorrichtung nach einem der vorstehenden Ansprü-
che, wobei die Diffusorplatte (27) eine feste Mittel-
fläche aufweist, die von einer ringförmigen Randflä-
che umgeben ist, die die mehreren Durchgangsboh-
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rungen (28) in der Diffusorplatte definiert.

10. Vorrichtung nach Anspruch 9, wobei die Durch-
gangsbohrungen (28) in Bezug zur Mitte der Diffu-
sorplatte (27) radial angeordnet sind.

11. Vorrichtung nach Anspruch 9, wobei die Durch-
gangsbohrungen (28) einen Durchmesser aufwei-
sen, der dem Durchmesser der Mittelöffnung (30)
des Diffusors (46) entspricht.

12. Vorrichtung nach Anspruch 11, wobei die Durch-
messer der Durchgangsbohrungen (28) und der
Durchmesser der Mittelöffnung (30) etwa 0,89 mm
(0,035 Zoll) betragen.

13. Vorrichtung nach Anspruch 1, wobei die lose Masse
(33) in der Ausdehnungskammer (29) frei beweglich
ist.

14. Vorrichtung nach Anspruch 1, wobei die lose Masse
(33) zwischen der konischen Innenfläche (46a) des
Diffusors und der Diffusorplatte (27) angeordnet ist.

15. Vorrichtung nach Anspruch 1, wobei die lose Masse
(33) in der Ausdehnungskammer (29) frei beweglich
ist und die Diffusorplatte (27) berühren kann.

Revendications

1. Dispositif (100) pour infuser des boissons à partir
d’une mouture (10), comprenant :

un ensemble récipient inférieur (1) pourvu d’un
dessus ouvert (56) et d’un dessous fermé, le
récipient inférieur (1) étant configuré pour con-
tenir du fluide non infusé ;
un ensemble récipient supérieur (2), destiné à
recevoir une boisson infusée, pourvu d’une ex-
trémité de dessous (54) reliée de manière déta-
chable au dessus (56) de l’ensemble récipient
inférieur, l’extrémité de dessous (54) étant pour-
vue d’une ouverture en communication avec le-
dit dessus ouvert (56) du récipient inférieur ;
une plaque perforée (7) montée à proximité de
ladite ouverture de l’extrémité de dessous (54),
destinée à empêcher le mouvement de mouture
depuis l’ensemble récipient inférieur (1) jusque
dans l’ensemble récipient supérieur (2) par le
biais dudit dessus ouvert et de ladite ouverture
de l’extrémité de dessous ;
un ensemble piston-cylindre (3) positionné à l’in-
térieur de l’ensemble récipient inférieur (1), des-
tiné à recevoir une mouture, l’ensemble piston-
cylindre (3) comprenant

(a) un cylindre (24), destiné à recevoir de

manière coulissante un piston, pourvu
d’une extrémité supérieure et d’une extré-
mité inférieure, ladite extrémité inférieure
étant proche du dessous de l’ensemble ré-
cipient inférieur (1) et ladite extrémité supé-
rieure étant proche du dessus (56) de l’en-
semble récipient inférieur (1) ;
(b) un ensemble piston (4), positionné à l’in-
térieur du cylindre (24) et coulissant à l’in-
térieur du cylindre depuis ladite extrémité
inférieure du cylindre jusqu’à ladite extrémi-
té supérieure du cylindre, l’ensemble piston
(4) se composant de :

(i) une plaque (27) de diffuseur pourvue
d’une pluralité de trous traversants (28)
et destinée exercer une pression sur la
mouture, le piston (4) comprimant de
cette manière la mouture placée à l’in-
térieur du cylindre (24) entre la plaque
(27) de diffuseur et la plaque perforée
(7) ;
(ii) un diffuseur (46) accouplé à demeu-
re à la plaque (27) de diffuseur définis-
sant entre eux une chambre d’expan-
sion (29), le diffuseur (46) étant pourvu
d’une surface intérieure conique (46a)
espacée de la plaque (27) de diffuseur
et en regard de celle-ci, la surface inté-
rieure conique (46a) s’étendant depuis
une extrémité supérieure proche de la
plaque (27) de diffuseur jusqu’à une ex-
trémité inférieure, le diffuseur (46) étant
pourvu d’un siège (35) de soupape au
niveau de l’extrémité inférieure de la
surface intérieure conique (46a), le siè-
ge (35) de soupape définissant un ori-
fice central (30) destiné à procurer un
passage de fluide permettant au fluide
non infusé dans le récipient inférieur (1)
de pénétrer dans la chambre d’expan-
sion (29) ;

caractérisé en ce qu’il comprend en outre
(iii) au moins une masse libre (33) placée
dans la chambre d’expansion (29), la mas-
se (33) étant configurée pour siéger de ma-
nière sélective sur le siège (35) de soupape
et boucher l’orifice central (30) en fonction
de l’état du fluide dans le récipient inférieur
(1).

2. Dispositif selon la revendication 1, dans lequel l’aire
du chemin d’écoulement des trous (28) dans la pla-
que (27) de diffuseur est plus importante que l’aire
du chemin d’écoulement de l’orifice central (30) dans
le diffuseur (46).
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3. Dispositif selon la revendication 2, dans lequel le rap-
port entre l’aire du chemin d’écoulement de la plaque
(27) de diffuseur et l’aire du chemin d’écoulement
de l’orifice central (30) dans le diffuseur (46) est d’au
moins 20 sur 1.

4. Dispositif selon la revendication 2, dans lequel le dia-
mètre de l’orifice central (30) est compris entre 0,75
mm et 1,5 mm, et/ou la plaque (27) de diffuseur est
pourvue d’une pluralité d’ouvertures (28) ayant une
aire totale d’au moins 16 mm2.

5. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel, lorsque de l’eau liquide
s’écoule successivement lors de l’utilisation depuis
le récipient inférieur (1), à travers l’orifice central
(30), jusque dans la chambre d’expansion (29) et à
travers la plaque perforée (7), la pression dans la
chambre d’expansion (29) est sensiblement inférieu-
re à la pression dans le récipient inférieur (1).

6. Dispositif selon la revendication 5, dans lequel la
pression dans la chambre d’expansion (29) est com-
prise entre 15 et 20 pour cent de la pression dans le
récipient inférieur (1).

7. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel la surface inférieure (46a)
du diffuseur s’étend en formant un angle avec un
axe vertical traversant le dispositif, l’angle étant in-
férieur à 80 degrés.

8. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel la masse (33) prend la for-
me d’une sphère, et de préférence dans lequel la
sphère est pourvue d’un diamètre compris entre
0,673 cm et 0,762 cm (0,265 pouce et 0,3 pouce).

9. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel la plaque (27) de diffuseur
est pourvue d’une zone centrale pleine entourée
d’une zone annulaire périphérique qui définit la plu-
ralité de trous traversants (28) dans la plaque de
diffuseur.

10. Dispositif selon la revendication 9, dans lequel les
trous traversants (28) sont agencés radialement par
rapport à un centre de la plaque (27) de diffuseur.

11. Dispositif selon la revendication 9, dans lequel les
trous traversants (28) sont pourvus d’un diamètre
identique au diamètre de l’orifice central (30) du dif-
fuseur (46) .

12. Dispositif selon la revendication 11, dans lequel les
diamètres des trous traversants (28) et le diamètre
de l’orifice central (30) sont d’environ 0,89 mm (0,035
pouce).

13. Dispositif selon la revendication 1, dans lequel la
masse libre (33) est librement mobile dans la cham-
bre d’expansion (29).

14. Dispositif selon la revendication 1, dans lequel la
masse libre (33) est placée entre la surface intérieure
conique (46a) du diffuseur et la plaque (27) de dif-
fuseur.

15. Dispositif selon la revendication 1, dans lequel la
masse libre (33) est libre de se déplacer dans la
chambre d’expansion (29) et de venir au contact de
la plaque (27) de diffuseur.
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