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of gas upon contacting the Water for drying the cartridge for 
mess-free disposal. 
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DRINK CARTRIDGE AND METHOD OF 
MANUFACTURING THE SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a continuation-in-part application of appli 
cation Ser. No. 09/748,495 ?led Dec. 22, 2000, noW issued 
as US. Pat. No. 6,740,345 and of application Ser. No. 
10/190,399 ?led Jul. 6, 2002, noW issued as US. Pat. No. 
6,777,007, and a continuation-in-part of application Ser. No. 
10/338,151. 

BACKGROUND OF THE INVENTION 

[0002] Drinks can be made by adding soluble solids such 
as cocoa, instant colfee, milk or creamer into hot Water and 
by stirring the Water. Such soluble solids can also be 
enclosed in ?lter pouches and drinks can made by delivering 
Water through the pouches as taught by SeWard et al in US. 
Pat. No. 4,886,674 and Kraft in EP0756844A1. SeWard et al. 
taught a sachet containing a Web material for supporting the 
soluble solids and a noZZle for injecting Water into the 
sachet. Kraft taught a unitary cappuccino kit comprising an 
outer Wall and an intermediate layer attached to the outer 
Wall to de?ne a colfee pouch to contain colfee grounds and 
creamer pouch to contain creamer. 

[0003] A draWback With SeWard et al’s sachet and Kraft’s 
cappuccino kit is that Water tends to channel through Without 
contacting some of the soluble solids in the sachet or pouch, 
causing some soluble solids to remain in the sachet or pouch 
after breWing and Wasteful of the soluble solids. The amount 
of soluble solids remaining in the pouch or sachet after 
breWing became unacceptably large When certain types of 
soluble solids that are less soluble or tend to gel in Water 
Were used. A second draWback With SeWard et al’s sachet 
and Kraft’s cappuccino kit is their complex structure and 
associated high manufacturing cost, Which prevents them 
from being a?fordable by general public. A third draWback 
With SeWard et al’s sachet and Kraft’s cappuccino kit is that 
the space occupied by the soluble solids prior to breWing 
tends to be ?lled With beverage after breWing, Which bev 
erage drips on countertop or kitchen ?oor to cause a mess 
When disposing the used sachet and kit. An additional 
draWback With Kraft’s cappuccino kit is that the collapse of 
the creamer pouch after Water introduction Would cause 
deformation of the colfee pouch connected to the creamer 
pouch, Which deformation can cause Water leakage around 
the colfee pouch and therefore Weak extraction of the colfee 
grounds. The present invention intends to provide a cartridge 
and method to resolve the above problems. 

SUMMARY OF THE INVENTION 

[0004] In accordance With the present invention, there is 
provided a cartridge and method for making drinks. The 
cartridge comprises a chamber having a top end for alloWing 
How of Water under pressure into the chamber, a side Wall 
and a bottom end for alloWing How of drink out of the 
chamber, a supply of soluble solids in the chamber, a 
solubility promoter in the chamber for facilitating the dis 
solution of the soluble solids, a How promoter for facilitating 
the How of the drink out of bottom end of the chamber, and 
a dryer for drying the cartridge for mess-free disposal. The 
solubility promoter comprises an upper surface in commu 
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nication With the top end of the chamber, a loWer surface in 
contact With the soluble solids, a peripheral Wall conforming 
to the side Wall of the chamber to prevent Water from passing 
through the interface betWeen the peripheral Wall and the 
side Wall, and numerous small openings for distributing the 
Water from the top end of the chamber onto the soluble 
solids. The solubility promoter is adapted to move doWn 
Ward toWard the bottom end of the chamber and to alloW its 
peripheral Wall to conform to the side Wall of the chamber 
during its doWnWard movement Within the chamber as the 
soluble solids is being carried out of the chamber by the 
Water as a drink. The dryer includes a predetermined amount 
of gas-generating solids in the chamber. The gas-generating 
materials is adapted to be stable prior to contacting the Water 
from the drink apparatus and to chemically produce a 
volume of gas upon contacting the Water. The generated gas 
pushes the residual Water out of the chamber at the end of the 
drink making process, thereby drying the cartridge for 
mess-free disposal. The How promoter comprises a bottom 
?lter, a plurality of elongated cuts on the bottom ?lter, and 
a second ?lter above the bottom ?lter for restricting 
insoluble solids from passing through the plurality of cuts 
during making drink. The plurality of cuts are normally 
closed to prevent the soluble solids from leaking out of the 
chamber during transportation and storage of the cartridge, 
but become large openings during making the drink to 
prevent clogging of the bottom ?lter by gels or the like. 

[0005] Another aspect of the invention includes a breW 
station for using the cartridges to prepare a drink. The breW 
station comprises a breW container having a chamber for 
receiving the cartridge and an outlet for the drink, a breW 
head having a seal member for sealing to the breW container 
and a Water inlet connected to the drink apparatus, and a 
hydraulic press receivable in the chamber for facilitating the 
interaction betWeen ?avor-containing materials and Water. 
The hydraulic press comprises a press plate having a bottom 
surface for compressing the ?avor-containing materials and 
openings on the bottom surface for distributing Water to the 
cartridge, and an expandable chamber having an upper end 
connected to the Water inlet and a bottom end connected to 
the press plate. The expandable chamber is operative 
betWeen an expanded position, in Which the Water is deliv 
ered into it via the Water inlet and the Water pressure causes 
it to expand, causing the press plate to move doWnWard to 
compress the cartridge, and a retracted position, in Which 
drink apparatus stops delivering Water and alloWs the 
expandable chamber to shrink, causing the press plate to 
move aWay up and from the cartridge. 

[0006] Another aspect of the invention includes a method 
of manufacturing the cartridge. The method comprises 
aligning a mold having a suf?ciently deep molding chamber 
With an expandable piston, placing a bottom ?lter paper 
above the mold, pushing the paper into the deep molding 
chamber With the expandable piston, in?ating the expand 
able piston in the molding chamber to cause the ?lter paper 
to adopt the shape of the molding chamber to form a 
suf?ciently deep containing chamber, de?ating the expand 
able piston for facilitating its removal out of the molding 
chamber, moving the expandable piston out of the molding 
chamber, ?lling a predetermined amount of ?avor-contain 
ing materials into the suf?ciently deep containing chamber, 
and sealing the containing chamber With a top ?lter paper. 
The manufacturing method further comprises a step of 
stabiliZing the Wrinkles or folds formed during the expand 
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ing step on the side Wall of the bottom ?lter paper by heating 
the bottom ?lter. Adhesive coating or ?bers may be incor 
porated on or in the bottom ?lter to further stabilize the folds 
or Wrinkles. 

[0007] It is an object of the present invention to provide a 
drink cartridge containing Water-soluble solids and a mecha 
nism for promoting the dissolution of the Water-soluble 
solids in the cartridge. 

[0008] It is a further object of the present invention to 
provide a drink cartridge having a dryer for making the 
cartridge drip-free after breWing the drink. 

[0009] It is a further object of the present invention to 
provide a breW head for facilitating the extraction and/or 
dissolution of the ?avor-containing materials in a drink 
cartridge. 

[0010] It is a further object of the present invention to 
provide a method for manufacturing the drink cartridge. 

[0011] These and other objectives and advantages of the 
present invention Will become apparent from the folloWing 
description of the preferred embodiments, taken together 
With the accompanying draWings. 

DESCRIPTION OF THE DRAWING 

[0012] The accompanying draWing illustrates diagramati 
cally non-limitative embodiment of the invention, as fol 
loWs: 

[0013] FIG. 1 is a sectional vieW of a cartridge containing 
soluble solids and a solubility promoter for the solids 
according to a ?rst preferred embodiment of the invention; 

[0014] FIG. 2 is a sectional vieW of a cartridge containing 
soluble solids and a solubility promoter for the solids 
according to a second preferred embodiment of the inven 
tion; 

[0015] FIG. 3 is a sectional vieW of a cartridge containing 
soluble solids and a solubility promoter for the solids 
according to a third preferred embodiment of the invention; 

[0016] FIG. 4 is a sectional vieW of a cartridge containing 
soluble solids and a solubility promoter for the solids 
according to a forth preferred embodiment of the invention; 

[0017] FIG. 5 is a sectional vieW of a cartridge containing 
soluble solids and a solubility promoter for the solids 
according to a ?fth preferred embodiment of the invention; 

[0018] FIG. 6 is a sectional vieW of a cartridge containing 
soluble solids and a solubility promoter for the solids 
according to a sixth preferred embodiment of the invention; 

[0019] FIG. 6a is a bottom vieW of the cartridge of FIG. 
6. 

[0020] FIG. 7 is a sectional vieW of a cartridge containing 
soluble solids and a solubility promoter for the solids 
according to a seventh preferred embodiment of the inven 
tion; 

[0021] FIG. 8 is a sectional vieW of a cartridge containing 
soluble solids and a solubility promoter for the solids 
according to an eighth preferred embodiment of the inven 
tion; 
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[0022] FIG. 9 is a partially sectional and partially sche 
matic vieW of a breW station for using the cartridges of 
FIGS. 4 and 6-8 according to the present invention; 

[0023] FIG. 10 is a section vieW of an alternative expand 
able chamber for the breW station of FIG. 9. 

[0024] FIG. 11 shoWs a manufacturing process for making 
a cartridge according to the present invention. 

[0025] FIG. 12 is a sectional vieW of a beverage cartridge 
containing a solubility promoter according to a ninth pre 
ferred embodiment of the invention; 

[0026] FIG. 13 is a sectional vieW of a beverage cartridge 
containing a solubility promoter according to a tenth pre 
ferred embodiment of the invention; 

[0027] FIG. 14 is a sectional vieW of a beverage cartridge 
containing a solubility promoter according to an eleventh 
preferred embodiment of the invention; 

[0028] FIG. 14 is a sectional vieW of a beverage cartridge 
containing a solubility promoter according to a twelfth 
preferred embodiment of the invention; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] FIG. 1 shoWs a drink cartridge 10 that is identical 
to that in the FIG. 3 of the parent application Ser. No. 
09/748,495. The cartridge 10 comprises a cartridge inlet 29, 
a spherical chamber 11, a cartridge outlet 16, and a ?lter 15 
and barrier ?lm 19 attached to the bottom of the chamber 11 
to cover the cartridge outlet. The cartridge inlet has a 
cylindrical body 22, a cylindrical opening 27 and a ?ange 24 
for connection to a drink apparatus. The cartridge outlet has 
a collection chamber 17 for collecting the drink and an 
opening 18 for discharging the drink directly into a recep 
tacle such as a carafe or cup. The cartridge inlet 29, chamber 
11 and cartridge outlet 16 are made as a single, integral body 
Without any seam to reduce the chance of leakage When the 
cartridge 10 is exposed to high pressure as Well as to loWer 
the cost. The chamber 11 is made rigid to function as a 
handle to alloW the user to hold to mount the cartridge 10 to 
the drink apparatus. A valve 43 is ?tted to the opening 27 to 
alloW the Water to enter the chamber While preventing 
reverse How. The valve includes a body 52 having an 
opening, a elastomer disc 14 for closing the opening of the 
body 52 and a keeper 44 having openings 31 and a stem 53 
With a enlarged end to keep the elastomer member 14 
attached to the stem. 

[0030] A supply of a ?rst ?avor-containing materials 12a 
is placed above ?lter 15 in chamber 11, and a supply of a 
second ?avor-containing materials 12b enclosed by ?lter 
15a is placed above the ?rst ?avor-containing materials 12a 
in chamber 11. For a cartridge to make espresso drinks such 
as latte, cappuccino or mocha, the ?rst materials 12a is 
soluble materials such as milk poWder or granules, creamer, 
chocolate, cocoa, sugar, proteins, fat, vitamins, or other 
appropriate soluble solids and the second materials 12b is 
roasted coffee grounds. The coffee grounds 12b is insoluble 
and has numerous small openings 87 formed betWeen colfee 
particles or grounds. By alloWing the grounds 12b to move 
doWnWard Within the chamber 11 and to be suf?ciently 
compliant to conform to inner surface of the chamber, the 
grounds 12b is able to promote the dissolution of the 
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Water-soluble materials 12a below it in the same chamber 
11. For those types of Water-soluble solids 1211 such as 
sugars that are very easy to dissolve in Water, there is no 
need to promote their dissolution by the Water. However, for 
certain types of Water-soluble solids that are less soluble or 
tend to gel in Water, it is critical to promote or facilitate their 
dissolution to achieve suf?cient dissolution by the Water. 
Otherwise too much of the soluble solids Will remain in the 
chamber 11 of cartridge 10 after brewing, Which not only 
causes great Waste of the soluble solids but also causes the 
drink breWed to be Weak and not tasting good. Examples of 
such soluble solids that are less soluble or tend to gel in 
Water include beverage poWders or granules that comprise 
milk, protein, diary product, cocoa, fat, and/or edible high 
molecular Weight solids such as starch. 

[0031] Because of its unique solubility promotion capa 
bility, the coffee grounds 12b in this particular con?guration 
is named as a solubility promoter 80 to distinguish it from 
conventional coffee grounds. The solubility promoter 80 has 
an upper surface 86, a loWer surface 84, a peripheral Wall 85 
and the numerous small openings 87. The peripheral Wall 85 
of the solubility promoter 80 conforms to the side Wall of the 
chamber 11 to prevent the Water above upper surface 86 
from passing through the interface betWeen the peripheral 
Wall 85 and the side Wall of the chamber. As a result of 
locating the solubility promoter in the same chamber 11 as 
the soluble solids 12a and having it not attached to the 
chamber, during breWing the solubility promoter moves 
freely toWard the bottom of chamber 11 as the solids 12a is 
being carried by Water out of the ?lter 15. As a result of the 
peripheral Wall 85 of the solubility promoter conforming to 
the inner surface of chamber 11 during its doWnWard move 
ment, the Water preferably passes through the numerous 
openings 87 of the solubility promoter and becomes uni 
formly distributed onto solids 1211 rather than channels 
through the interface betWeen the peripheral Wall 85 and the 
inner surface of chamber 11. It is theoriZed that both the 
doWnWard movement of the solubility promoter 80 Within 
the chamber 11 and the conformation of peripheral Wall 85 
to the inner surface of the chamber 11 during breWing are 
critical to proper dissolution of the solids 12a. 

[0032] FIG. 2 shoWs a modi?ed cartridge 10 that is 
identical to that in the FIG. 4 of the parent application Ser. 
No. 09/748,495. The modi?ed cartridge has a cylindrical 
chamber 11 and a plurality of ?ns or ribs 63 on the outer Wall 
of the chamber for making the cartridge cooler to touch after 
breWing. Similar to that of FIG. 1, the solubility promoter 
80 of FIG. 2 also has an upper surface 86, a loWer surface 
84, a peripheral Wall 85 conforming to the inner surface of 
chamber 11, and numerous small openings 87. In FIG. 2, 
hoWever, the solubility promoter is made of a plug of porous 
materials such as bonded or unbonded ?bers, foam, cloth, 
dried used coffee grounds, ?nely ground stones, grains or 
sands 62. The porous materials should be su?iciently heavy 
to cause the solubility promoter to move doWnWard to the 
bottom of the chamber 11, i.e. to sink, rather to ?oat When 
Water is introduced into the cartridge to dissolve aWay solids 
12a. Plug 62 is preferably suf?ciently compressed to alloW 
it to expand in height to cause its loWer surface 84 to move 
doWnWard toWard the bottom end of the chamber 11 as the 
soluble solids 12a is being carried out of the ?lter 15 by 
Water. A barrier ?lm 28 is attached to the cartridge inlet to 
seal the cylindrical opening 27 for preventing the transport 
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of gaseous compounds such as oxygen, Water, ?avor or 
aroma through the cartridge inlet. 

[0033] FIG. 3 shoWs a modi?ed cartridge 10 that is 
identical to that in the FIG. 7a of the parent application Ser. 
No. 09/748,495. This modi?ed cartridge is substantially the 
same as that of FIG. 1 of the present continuation-in-part 
application except that in FIG. 3 the chamber 11 comprises 
a bottom chamber 11a and top chamber 11b sealed to each 
other at their respective fringes 49a and 4b and the cartridge 
inlet 29 comprises a round protruded chamber 119 and an 
opening 27 for connecting to a drink apparatus. 

[0034] FIG. 4 shoWs a modi?ed cartridge 10 that is similar 
to that in the FIG. 4 of the parent application Ser. No. 
09/748,495 or to that in FIG. 2 of the present continuation 
in-part application. The solubility promoter 80 is substan 
tially identical to that of FIG. 2. The chamber 11 comprises 
a top ?lter 101, a bottom ?lter 102, and a seam 104 formed 
betWeen the top and bottom ?lters for sealing the solubility 
promoter 80 and the soluble solids 12a. The bottom ?lter 
102 has a bottom 103, a substantially vertical side Wall 100 
and an open top end. The top ?lter 101 has a bottom 108, an 
open top end 27 for receiving Water and a substantially 
vertical side Wall 106. The vertical side Wall 106 is adapted 
to ?t into the open top end of bottom ?lter 102 and to seal 
to the upper part 105 of the side Wall 100 of the bottom ?lter 
to form the vertical seam 104. The top and bottom ?lters are 
preferably ?lter papers for their loWer cost and excellent 
ability in maintaining a predetermined shape, although cer 
tain other types of ?lter may also Work under proper 
manufacturing method. It is appreciated that the top and 
bottom ?lters can be non-permeable to Water prior to breW 
ing and be provided With ?ltration openings during the 
breWing process. A cartridge holder having a bottom support 
and a side Wall con?gured to form a seal automatically With 
the side Wall 100 of the cartridge is required to make a drink 
With this modi?ed cartridge. Such a holder has been dis 
closed in the parent application Ser. No. 10/ 190,399, and 
Will also be described in FIG. 10 of the present continua 
tion-in-part application. FIG. 5 shoWs a modi?ed cartridge 
10 that is substantially the same as that of FIG. 4 of the 
present continuation-in-part application except that this 
modi?ed cartridge 10 further comprises a dryer 110 for 
drying the used cartridge for drip-free and mess-free dis 
posal of the used cartridge and that the solubility promoter 
80 comprises a plug of roasted coffee grounds 12b. The 
dryer 110 comprises a predetermined amount of baking soda 
117 and a predetermined amount of edible acidic solids 116 
such as citric acid, ascorbic acid and oxalic acid enclosed in 
a pouch 129 made from Water-permeable ?lm or cloth. The 
baking soda 117 and edible acidic solids 116 Were found to 
be su?iciently stable prior to the introduction of Water into 
the cartridge, but they chemically reacted With each other 
after the introduction of Water into the cartridge to produce 
a volume of carbon dioxide gas. The gas produced in 
cartridge is able to push residual Water out of the cartridge 
at the end of the drink making process to dry the cartridge, 
thereby making the used cartridge drip-free for disposal. The 
plug of roasted coffee grounds 12b is preferably suf?ciently 
compressed to alloW the plug to expand in height to cause 
the loWer surface 84 to move doWnWard toWard the bottom 
end of chamber 11 as the soluble solids 12a is being carried 
out of the ?lter 15 by Water. It is most preferred to compress 
the plug of roasted coffee grounds 12b so hard or highly that 
the coffee grounds can occupy the Whole volume of chamber 
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11 after the soluble solids 12a is dissolved during brewing. 
A cartridge With such high or hard compression for the plug 
of roasted coffee grounds 12b Was found to be drip-free after 
brewing, and Was found to further facilitate the dissolution 
of the soluble solids 12a in the cartridge. The roasted coffee 
grounds can be replaced by other particle-like materials such 
as tea leaves, grains and ?nely ground minerals or stones for 
non-coffee drinks. 

[0035] It is appreciated that the baking soda 117 can be 
replaced by other materials such as calcium carbonate or 
sodium carbonate that contain carbonate or bicarbonate 
anions. It is appreciated that the baking soda 117 and edible 
acidic solids 116 can also be replaced by other materials that 
can chemically react With each other upon introduction of 
Water into the cartridge to produce a gas product such as 
carbon dioxide, nitrogen or oxygen. It is also appreciated 
that at least one of the gas generating materials 116 and 117 
needs to be su?iciently soluble in Water in order to enable 
them to produce the gas at suf?cient speed to dry the 
cartridge 10 prior to the disposal of the used cartridge. It is 
also appreciated that the salt 117 and acidic solid materials 
116 can be arranged as tWo layers over or next to each other 
or can even be mixed With each other. It is also appreciated 
that the dryer 110 can be used to dry a cartridge that contains 
only roasted coffee grounds or tea leaves to make the used 
cartridge drip-free for mess-free disposal of the used car 
tridge. It is further appreciated that the dryer 110 can be used 
to dry any cartridges that contain ?avor-containing materials 
to be extracted and/or dissolved by Water from a drink 
apparatus to make a drink. 

[0036] FIG. 6 shoWs a modi?ed cartridge 10 that is 
substantially the same as that of FIG. 5 of the present 
continuation-in-part application except that this modi?ed 
cartridge 10 further comprises a How promoter 82 for 
facilitating the How of the drink out of the chamber 11 of the 
cartridge, thereby facilitating the dissolution of solids 12a, 
and that the dryer 110 does not require a pouch 129. The 
dryer 110 here is formed by adding baking soda 117 and 
edible acidic solids 116 into a cavity formed in the coffee 
grounds 12b as tWo adjacent layers. The How promoter 82 
comprises a plurality of cuts 119 (FIGS. 6 and 6a) formed 
on bottom ?lter 102 and a third ?lter 109 located on the 
bottom ?lter to cover the plurality of cuts. The cuts 119 is 
preferably about 0.5 mm to 10 mm in length, and are 
normally closed or su?iciently small in opening siZe to 
prevent the soluble solids 1211 from leaking out of the 
chamber 11 during transportation and storage of the car 
tridge. Due to the ?exibility of the ?lter paper, these cuts 
become large openings to alloW the solids 12a to pass 
through both as a solution and as suspensions, colloids, 
slumps or/and gels When Water is introduced under pressure 
into the cartridge. As a result, the cuts 109 prevent the 
clogging of the bottom ?lter 102 by the suspension, colloi 
dal, gels or the like, thus facilitating the How of the drink out 
of the cartridge. It is appreciated that the cuts 119 can be 
replaced by elongated openings su?iciently small to prevent 
the soluble solids 1211 from leaking out during transportation 
and storage of the cartridge. It Was noted that Without the 
cuts 119, the bottom ?lter 102, eg a paper ?lter, became 
clogged by the products of the interaction of the soluble 
solids 1211 With Water. The clogging of the bottom ?lter 
occurs quickly and severely When the solids 12a comprises 
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milk, proteins, cocoa or other high molecular-Weight mate 
rials that can form gels, slumps or the like When interacting 
With Water. 

[0037] The third ?lter 109 can be placed directly on the 
bottom ?lter 102 or permanently attached or sealed to the 
upper surface of the bottom ?lter to cover the cuts 119. The 
third ?lter 109 should have ?ltration openings that are 
suf?ciently large to discourage formation or accumulation of 
gel or gel-like materials above it, but are su?iciently small 
to restrict coffee grounds 12b from reaching the cuts 119 on 
the bottom ?lter 102. It Was discovered, surprisingly, that 
even if the third ?lter 109 has ?ltration openings large 
enough to alloW conventional colfee creamer poWders to 
sieve through, the drink made from the cartridge 10 still 
have no signi?cant amount of coffee ?nes or poWders in it. 
To achieve a drink having little colfee poWders or ?nes in it 
While minimiZing gel formation, the ?ltration openings in 
the third ?lter 109 of the cartridge 10 is preferably approxi 
mately 0.1 mm to 0.7 mm in diameter or siZe, although it has 
been found that acceptable drink quality can be achieved 
With a third ?lter 109 that has larger or smaller ?ltration 
openings. It is appreciated that When the third ?lter 109 has 
substantially the same diameter as the bottom 108 of the top 
?lter 101 to ?t slidingly Within the side Wall 100, it can also 
located anyWhere betWeen the bottom ?lter 102 and the 
solubility promoter 80. For example, the third ?lter 10 can 
be located at the interface betWeen the soluble solids 12a and 
the solubility promoter 80. In this con?guration, the third 
?lter 10 moves freely doWnWard With the solubility pro 
moter 80 toWard the bottom ?lter 102 as the soluble solids 
12a is being carried as solution, suspensions, gel and even 
slumps out of the cuts 119 by the Water. Such a con?guration 
also alloWs the third ?lter 10 to have ?ner ?ltration openings 
Without causing gel formation since there is no soluble 
solids 12a above the freely movable third ?lter 109. 

[0038] FIG. 7 shoWs a modi?ed cartridge 10 that is 
substantially the same as that of FIG. 6 of the present 
continuation-in-part application except that in this modi?ed 
cartridge, the top ?lter 101 is a ?at disc having a peripheral 
edge 91 and the side Wall 100 of the bottom ?lter 102 has a 
horiZontal part 92 sealed to the peripheral edge 91 to form 
a horiZontal seam 90. FIG. 8 shoWs a modi?ed cartridge 10 
that is also substantially the same as that of FIG. 6 of the 
present continuation-in-part application except that this 
modi?ed cartridge does not contain a dryer 110 and the side 
Wall 100 of the bottom ?lter 102 is slightly tapered. 

[0039] With all the cartridges 10 described in FIGS. 1 to 
8, it has been discovered that by making solubility promoter 
80 so highly compressed that it can occupy nearly the Whole 
space in chamber 11 after soluble solids 12a is dissolved or 
carried out of the chamber, the cartridge 10 can be drip-free 
or nearly drip-free to alloW mess-free disposal of the car 
tridge. Several porous materials including foam, elastic 
?bers, tea leaves, roasted coffee grounds and dried extracted 
coffee grounds Were found to be able to be compressed to 
such a high degree to occupy the Whole space in the chamber 
11 after breWing even if the soluble solids 12a occupies up 
to 70% of the volume of the chamber 11 before breWing. To 
achieve such high compression With particular materials 
such as roasted coffee grounds, the particular materials 
should not be too ?ne or poWdery since poWdery grounds 
can not enable such high degree of compression needed. It 
is appreciated that some Water-absorbing materials such as 
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gelatins and Water-absorbing polymers can be made porous 
for use as the construction materials for the solubility 
promoter 80. It is also appreciated that a second soluble 
solids may be placed betWeen the solubility promoter 80 and 
the soluble solids 1211. It is also appreciated that each 
solubility promoter 80, How promoter 82 and dryer 110 can 
Work for cartridges of various con?gurations and shapes 
besides these shoWn in the embodiments of the present 
continuation-in-part application. For example, the cartridges 
can adopt a frustoconical, a pouch, a cake, or a pod shape. 
It is further appreciated that both hot and cold liquid such as 
Water, milk, Wine or fruit juice can be delivered through the 
cartridges 10 to make various special drinks. All such liquids 
are collectively called Water both in the description and 
claims, that is, the term Water can represent any liquid used 
to make a drink With a cartridge 10. 

[0040] FIG. 9 shoWs a breW station similar to that of FIG. 
15 of the parent application Ser. No. 10/ 190,399 for making 
drinks With cartridges 10 of FIGS. 4-8. The breW station 
comprises a breW head 64 having a Water inlet 137 con 
nected to a drink apparatus, a seal member 140 and a 
hydraulic press 77, a breW container 124 having a chamber 
149 for receiving cartridge 10 and a rim 141 for forming a 
Watertight seal With seal member 140, and a holder 128 
having a chamber 120 for receiving the breW container and 
a dispensing spout 127 having an opening 125 for discharg 
ing the drink to a receptacle. The chamber 149 of the breW 
container has numerous protrusions 121 on its bottom for 
supporting the cartridge, a chamber 122 for collecting drink 
from the cartridge and an ori?ce 123 for converting the drink 
in the collection chamber into a high-speed drink jet. The 
drink jet injects into a pool of drink accumulated in chamber 
120 of the holder and causes crema to be formed for the 
drink as taught by the applicant in Us. Pat. No. 5,638,740 
and Akkerman-Theunisse et al. in Us. Pat. No. 6,119,582. 

[0041] The hydraulic press 77 comprises a press plate 79 
receivable in the chamber 149 of breW container 124, an 
expandable chamber 138 having an upper end 76 connected 
to the Water inlet 137 and a bottom end 78 connected to the 
press plate, and a How restriction valve 94 adapted to open 
the expandable chamber only When the pressure therein 
exceeds a predetermined value. Press plate 79 has a bottom 
surface for pressing against top ?lter 101 of cartridge 10 in 
breW container 124 to facilitate the interaction betWeen the 
?avor-containing materials and Water and a plurality of 
openings 79 for distributing the Water to top ?lter 101. The 
expandable chamber 138 comprises an outer cylinder 133 
having an upper rim 134 for sealing to the breW head to 
receive Water from Water inlet 137, an inner cylinder 130 
slidingly received in the outer cylinder, and a seal gasket or 
ring 145 attached to the bottom end of the inner cylinder for 
sealing to the side Wall of the chamber 149 of the breW 
container. The restriction valve 94 comprises a body 142 
above the press plate 79 and attached to the inner cylinder 
130, a valve chamber 95, a valve opening 96, a seal ball 97 
beloW the valve opening, a spring 98 for pushing the seal 
ball upWards to seal the valve opening and a keeper 99 for 
keeping the spring 99 in the valve chamber. The spring 98 
is selected to cause the ball 97 to move doWn from valve 
opening 96, thereby opening the valve, When the pressure in 
the expandable chamber 138 reaches above a predetermined 
value P1.A spring 132 has an upper end attached to the rim 
134 of the outer cylinder and a loWer end attached to the 
body 142 of restriction valve 94 for pulling inner cylinder 
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130 upWards into the outer cylinder 133 after the pressure in 
expandable chamber 138 is released. 

[0042] The breW head 64 also comprises a drainage valve 
136 having one end connected to a drainage outlet 135 of the 
expandable chamber 138 and another end to a Water con 
tainer such as the Water reservoir for the drink apparatus. 
The drainage valve 136 can be any valve that can reach a 
closed position to close the drainage outlet 135 When the 
pressure in the expandable chamber 137 exceeds a prede 
termined value P2 and reach an open position to drain the 
Water in the expandable chamber into the Water container 
When the pressure in the expandable chamber decreases to a 
predetermined value P3. The predetermined value P3 is 
preferably larger than the predetermined value P1 of the 
restriction valve 94. A ?exible drainage conduit 131 having 
an upper end connected to the drainage outlet 135 and a 
loWer end located close to the press plate 79. The drainage 
conduit 131 is suf?ciently long and compliant to alloW its 
loWer end to stay close to the press plate even after the inner 
cylinder 130 is fully pushed out of the outer cylinder 133 to 
prevent the air in the expandable chamber from drained out 
into the Water container. 

[0043] To make a drink With the breW station, one places 
a cartridge 10 into breW container 124 and seal the breW 
container to breW head 64. Water is introduced under pres 
sure into expandable chamber 138 via inlet 137. The pres 
sure pushes inner cylinder 130 and press plate 79 of the 
hydraulic press 77 doWnWard to compress cartridge 10 in 
breW container, causes drainage valve 136 to close, and 
causes restriction valve 94 to open to alloW Water to reach 
cartridge 10. The Water passes through solubility promoter 
80 to soluble solids 12a to dissolve the soluble solids to 
produce a drink. The solubility promoter moves doWnWard 
Within chamber 11 of the cartridge and conforms to the side 
Wall 100 of the chamber during its doWnWard movement 
Within chamber 11 to facilitate the dissolution of soluble 
solids 12a therein. The How promoter 82 alloWs soluble 
solids 12a to be carried by the Water out of the chamber 11 
in the forms of solutes, colloids, suspensions and/or even 
gels, thus preventing the clogging of the bottom ?lter of the 
cartridge and further facilitating the dissolution of soluble 
solids 12a. The dryer 110 generate a volume of carbon 
dioxide gas upon contacting the Water, Which gas pushes the 
residual Water out of the cartridge to make the cartridge 
drip-free. Meanwhile, the press plate 79 of the hydraulic 
press 77 move doWnWard to squeeZe cartridge 10, Which 
further dries the cartridge. The drink from the cartridge is 
collected in collection chamber 122 and becomes injected as 
a high-speed drink jet into a pool of drink accumulated in 
chamber 120 of the holder and causes crema to be formed in 
the drink. The drink and crema is then discharged at spout 
127 into a cup for consumption. 

[0044] It is appreciated that the restriction valve 94 can be 
replaced by a suf?ciently restrictive opening that can cause 
a suf?cient pressure drop betWeen the expandable chamber 
138 and breW container 124. It is also appreciated that breW 
container 124 can have a ?lter at its bottom to alloW it to 
receive a supply of loose roasted coffee grounds to make 
coffee or espresso. When loose coffee grounds used, the 
hydraulic press 77 of the breW head 64 Will compress or 
tamp the coffee grounds to improve the extraction and 
squeeZe the used Wet coffee grounds to make it drip-free for 
mess-free disposal of the loose coffee grounds. This means 
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that this simple hydraulic press 77 can be used as an 
automatic tamping device for tamping the loose roasted 
coffee grounds and a dryer for drying the Wet used grounds 
existing coffee makers and espresso machines. 

[0045] FIG. 10 shoWs a simpler, loWer cost alternative 
expandable chamber 13811 for the hydraulic press 77. The 
expandable chamber 138a includes an elastic side Wall 147 
that is stretchable by the pressure of the Water. The sealing 
ring 145 is formed around the elastic side Wall 147. In 
operation, the elastic side Wall 147 is stretched or elongated 
When the pressure in the expandable chamber 138a increases 
and returns to its original or non-stretched state after the 
pressure is released. 

[0046] FIG. 11 shoWs a manufacturing process that is 
similar to that Was disclosed in FIG. 7 of the parent 
application Ser. No. 10/ 190,399 for manufacturing car 
tridges 10. The process comprises aligning an expandable 
piston 150 With a mold 171 that has a su?iciently deep 
molding chamber 179 and a removable bottom 172 (FIG. 
11a). The expandable piston comprises a rigid core 151 
having a passage 152 for compressed air, an elastomer 
former 158 and a band locker 159 for sealing the former 158 
to the core 151. The elastomer former has a chamber 154 for 
receiving compressed air from the passage 152, a bottom 
155, a side Wall 157 and a thinned section 156 betWeen the 
bottom 155 and side Wall 157 for facilitating the expansion 
of the elastomer former When compressed air is introduced 
into the chamber 154. It is appreciated that in production 
there Will be numerous molding chambers 179 in the mold 
171 and numerous pistons 150 for higher production out 
puts. 

[0047] A bottom ?lter paper 102 is placed betWeen the 
mold 171 and expandable piston 150 and is pushed into the 
su?iciently deep molding chamber 179 With the expandable 
piston (FIG. 1111). Since the piston in its de?ated state is 
quite smaller than the molding chamber, the ?lter paper is 
readily pushed into the molding chamber Without any risk of 
damaging the ?lter paper. Compressed air is then introduced 
into the chamber 154 via passage 152 to expand the elas 
tomer former, Which in turn pushes the ?lter paper toWards 
the Wall of the su?iciently deep molding chamber 179 and 
causes the ?lter paper to adopt the shape of the molding 
chamber (FIG. 11b). The compressed air in the chamber 154 
is then released to de?ate or de-expand the expandable 
piston 150 in the deep molding chamber 179 for facilitating 
the removal of the piston out of the molding chamber (FIG. 
110). The de?ated piston is then moved out of the su?iciently 
deep molding chamber to give access to a formed bottom 
?lter 102 that has a deep vertical side Wall 100 and a 
chamber 11 (FIG. 110). The ?lter paper 102 can be a pre-cut 
disc that can be vacuum-picked up by the piston 150 or by 
another device or a continuous sheet from a roll that is to be 
cut at the mold 171. A plurality of openings 177 can be 
optionally formed in the mold for pulling vacuum to suck the 
formed bottom ?lter 102 onto the inner surface of the 
chamber 179 for preventing any deformation of the formed 
bottom ?lter during the de?ation of the piston 150. 

[0048] During the steps of pushing bottom ?lter 102 into 
the su?iciently deep molding chamber 179 and of expanding 
piston 150, Wrinkles or folds must be formed in the side Wall 
100 of the bottom ?lter to form the deep side Wall 100 and 
chamber 11. If such Wrinkles or folds become open, some 
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Water from the breW head 64 may leak or channel through 
them rather through the solubility promoter and soluble 
solids 1211. This Would cause a Weak drink and is not 
desirable. It Was found that such Wrinkles or folds can be 
stabilized by heating the bottom ?lter paper. Such Wmkles or 
folds could be stabiliZed further by adding polymeric ?bers 
such as polyethylene ?bers and poly(ethylene vinyl acetate) 
?bers that become adhesive When heated into the ?lter paper 
during or after the ?lter paper manufacturing process. Such 
Wrinkles or folds Were also found to be further stabilized by 
applying a coating that becomes adhesive When heated to the 
?lter paper. To prevent the bottom ?lter paper from sticking 
to the elastic former 158, the above adhesive polymeric 
?bers or coating is preferably located only on or near the 
outside surface of the bottom ?lter paper, i.e. the adhesive 
?bers or coating is asymmetrically distributed through the 
thickness of the paper. Heat may be applied to the bottom 
?lter paper by hot air or by heating the mold 171 or the 
piston 150. A non-sticky coating such as a Te?on or silicone 
coating can be applied to the inner surface of the deep 
molding chamber 179 and to the outer surface of the elastic 
former to prevent the ?lter paper from sticking to the mold 
and piston. 
[0049] The manufacturing process also comprises adding 
a predetermined amount of soluble solids 12a and then a 
predetermined amount of roasted coffee grounds 12b into 
the chamber 11 of the bottom ?lter 102 (FIG. 11d). The 
coffee grounds 12b is su?iciently compressed Within the 
chamber 11 to form the solubility promoter 80 for the 
soluble solids 1211. A cavity is formed on the solubility 
promoter 80 and a dryer 110 is formed by adding about 0.06 
to 0.2 grams of a solid acid mixture of citric acid and 
ascorbic acid and about 0.06 to 0.2 grams of baking soda 
into the cavity. Although not shoWn in FIG. 11, a plurality 
of cuts 119 can be formed on the bottom 103 of the bottom 
?lter by a cutting die and a third ?lter having large ?ltration 
openings (0.1 to 0.6 mm in diameter) can be attached to the 
bottom 103 to cover cuts 119 prior to adding soluble solids 
12a and coffee grounds 12b into chamber 11. 

[0050] A top ?lter paper 101 is then placed betWeen the 
mold 171 and a second expandable piston 160 and pushed 
into the chamber 11 of the bottom ?lter 102 until the ?lter 
paper 101 reaches the solubility promoter 80 (FIGS. He and 
11]). The top ?lter paper 101 contains a heat-activable 
adhesive at least on its bottom surface for sealing to the 
bottom ?lter 102. The second expandable piston comprises 
a rigid core 161 having a passage 162 for compressed air, 
and an elastomer former 168 having a chamber 164 for 
compressed air from passage 122, a bottom 166, a side Wall 
164, a thin section 167 betWeen bottom 166 and side Wall 
164 for facilitating the expansion of the elastomer former 
and a thick-Walled upper end 163 for sealing the former 168 
to the core 161. Compressed air is introduced into chamber 
164 via passage 162 to expand the elastomer former 168, 
Which in turn pushes the ?lter paper 101 toWards the upper 
part 105 of the side Wall 100 of the bottom ?lter paper to 
form a bottom 108 and vertical side Wall 106 and in turn 
causes the side Wall 106 to seal to the upper part 105 of the 
side Wall 100 to form a vertical seam 104 (FIG. 11]’). The 
compressed air is then released to de?ate or de-expand 
expandable piston 160 for facilitating later removal of the 
piston out of cartridge 10 (FIG. 11g). The last step of the 
manufacturing includes removing the bottom plate 172 of 
the mold to open the bottom of the deep molding chamber 
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179 and moving the second expandable piston 160 doWn 
Ward to push the cartridge 10 out of the deep molding 
chamber 179 into a packaging container for the cartridge. 
The cartridge can also be pushed out of the deep molding 
chamber 179 by another device or bloWing air to the top of 
the cartridge. 

[0051] FIG. 12 is a simpli?ed version of the cartridge 
shoWn in FIG. 7. This simpli?ed cartridge 10 does not have 
a dryer 110. The dryer, as discussed above, helps drying the 
cartridge and does not help dissolving the soluble solids 12a. 
Like the cartridge 10 of FIG. 7, this simpli?ed cartridge uses 
a supply of roasted ground coffee beans 12b as the solubility 
promoter 80 to enable the Water from the breW head of a 
coffee machine to dissolve the soluble solids 12a. The use of 
coffee grounds as a solubility promoter avoids the use of a 
foreign material for promoting the solubility of the soluble 
solids 1211, thus not only saving cost but also preventing 
potential introduction of undesirable taste or ?avor from 
such foreign material. In order for the coffee grounds 12b to 
help the dissolution of the soluble solids 1211 by Water in the 
cartridges of FIGS. 7 and 12, it is critical for the coffee 
grounds 12b to be located above the soluble solids 12a. It is 
equally critical for the coffee grounds 12b to be free to move 
doWnWard to maintain close contact With the soluble solids 
as the soluble solids 12a is dissolved and carried aWay by the 
Water. 

[0052] FIG. 13 is a further simpli?ed version for the 
cartridge shoWn in FIG. 7. This further simpli?ed cartridge 
does not have the How promoter 102 and dryer 110. The How 
promoter 102 is intended to further improve the dissolution 
of the soluble solid 12a in case that the soluble solids 12a 
contain materials that very easy to gel or clog the ?lter 103. 
For many soluble solids 12a, the cartridge 10 does not 
require the How promoter 102. 

[0053] FIG. 14 is a simpli?ed version of the cartridge 
shoWn in FIG. 5. This simpli?ed cartridge 10 does not have 
a dryer 110 either. The dryer, as discussed above, helps 
drying the cartridge and does not help dissolving the soluble 
solids 12a. Like the cartridge 10 of FIG. 5, this simpli?ed 
cartridge uses a supply of roasted ground coffee beans 12b 
as the solubility promoter 80 to enable the Water from the 
breW head of a coffee machine to dissolve the soluble solids 
1211. It is Well knoWn that coffee grounds has a ?rst part 
comprising components that can be extracted into Water or 
hot Water to form the beverage and a second part comprising 
large molecules such as cellulose and other components that 
are insoluble in Water. Normally, the ?rst or the soluble part 
comprises less than 20% of the total mass and the second or 
the insoluble part comprises more than 80% of the total mass 
that constitute the backbones for the coffee grounds. 

[0054] The cartridge 10 of FIG. 15 is an improved version 
of the cartridge 14. This improved cartridge has a movable 
?lter 109 having numerous openings or pores 87a in com 
municating With the numerous openings or pores 87 betWeen 
coffee grounds. As discussed at the end of the description for 
the cartridge 10 of FIG. 6, the ?lter 109 is separate from the 
top and bottoms ?lters 101 and 102, and is thus able to move 
doWn to maintain close contact With the soluble solids 1211 
as the soluble solids is dissolved or carried aWay by the 
Water from the breW head of a pressure-breWing coffee 
machine. The pores 87a in the ?lter 109 are thus considered 
the extension of the openings or pores betWeen the roasted 
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coffee grounds 12b for distributing the Water from the breW 
head to the soluble solids 12a. 

[0055] Clearly, the modi?cations for the cartridge, its 
manufacturing process and the breW station can be com 
bined into or removed from any of the exemplar embodi 
ments of the invention. The scope of the invention is 
obviously not restricted to the embodiments described by 
Way of examples and depicted in the draWings, there being 
numerous changes, modi?cations, additions, and applica 
tions thereof imaginable Within the purvieW of the claims. 

What is claimed is: 
1. A cartridge for use in preparing a beverage With Water 

under pressure from an apparatus comprising: 

a preparation chamber having a top end for alloWing the 
How of Water under pressure into said chamber, a side 
Wall, and a bottom ?lter for alloWing the How of the 
resulting beverage out of said preparation chamber; 

a predetermined supply of a ?rst ?avor-containing mate 
rial Within said preparation chamber, substantially all or 
most of said ?rst ?avor-containing material being 
capable of being dissolved or carried out of said 
preparation by the Water from the apparatus; 

a predetermined supply of a second ?avor-containing 
material also Within said preparation chamber, said 
second ?avor-containing materials comprising an 
extractable part capable of being extracted out as ?avor 
by the Water from the apparatus to form a beverage and 
an insoluble part, said insoluble part being substantially 
larger than said extractable part; and 

Wherein said predetermined supply of said second ?avor 
containing material is adapted to facilitate the dissolu 
tion of said ?rst ?avor-containing material, said supply 
of said second ?avor-containing material comprising 
an upper surface adjacent to said top end of said 
preparation chamber for receiving the Water under 
pressure from the apparatus, a loWer surface in contact 
With the upper surface of said supply of said ?rst 
?avor-containing material, and numerous small open 
ings formed betWeen the particles of said second ?a 
vor-containing materials and located betWeen said 
upper and loWer surfaces of said supply of said second 
?avor-containing material for distributing Water ?oW 
from said top end of said preparation chamber to said 
supply of said ?rst ?avor-containing material and mini 
miZing the gelling or aggregation of said ?rst ?avor 
containing material by Water, thereby promoting the 
dissolution of said ?rst ?avor-containing material and 
forming a strong beverage that contains the extractable 
from said second ?avor-containing material and at least 
most of said supply of said ?rst ?avor-containing 
material and issues out of said preparation chamber via 
said bottom ?lter. 

2. A cartridge as de?ned in claim 1 Wherein said loWer 
surface of said supply of said second ?avor-containing 
material is su?iciently large to cover substantially all the 
upper surface of said supply of said ?rst ?avor-containing 
material in said preparation chamber for facilitating the 
dissolution of said ?rst ?avor-containing material. 

3. A cartridge as de?ned in claim 2 Wherein said loWer 
surface of said supply of said second ?avor-containing 
material is dimensioned or shaped to move Within said 
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preparation chamber along With said upper surface of said 
supply of said ?rst ?avor-containing material as the Water 
dissolves said ?rst material, thereby maintaining said con 
tact to said ?rst ?avor-containing material during the disso 
lution process. 

4. A cartridge as de?ned in claim 3 Wherein said loWer 
surface of said supply of said second ?avor-containing 
material is in direct contact With the upper surface of said 
supply of said ?rst ?avor-containing material. 

5. A cartridge as de?ned in claim 2 Wherein said supply 
of said ?rst ?avor-containing material comprises at least one 
of the creamer, fat, poWdered milk, cocoa, sugar, protein, 
vitamin, and dairy product solids. 

6. A cartridge as de?ned in claim 5 Wherein said prepa 
ration chamber is comprised of one substantially cylindrical 
chamber in Which said supply of said second ?avor-con 
taining material can move substantially freely into the loWer 
part of said substantially cylindrical chamber originally 
occupied by said supply of said ?rst ?avor-containing mate 
rial as said ?rst ?avor-containing material is being dissolved. 

7. A cartridge as de?ned in claim 2 Wherein said supply 
of said second ?avor-containing material comprises roast 
coffee grounds. 

8. A cartridge as de?ned in claim 7 Wherein said roast 
coffee grounds is su?iciently compressed and said prepara 
tion chamber is so constructed that during the breWing of the 
beverage said supply of said roast coffee grounds expands 
mostly only in height. 

9. A cartridge as de?ned in claim 7 Wherein said supply 
of said roast coffee grounds is compressed su?iciently that 
it occupies substantially all said preparation chamber after 
the dissolution of said supply of said ?rst ?avor-containing 
materials in said chamber, thereby rendering said cartridge 
substantially drip-free for disposal after breWing. 

10. A cartridge as de?ned in claim 7 Wherein said supply 
of said roast coffee grounds is made sufficiently coarse to 
enable it to be sufficiently compressed that after the disso 
lution of said ?rst ?avor-containing material in said chamber 
said supply of said roast coffee grounds can occupy sub 
stantially all said preparation chamber, thereby rendering 
said cartridge substantially drip-free after breWing for dis 
posal. 

11. A cartridge as de?ned in claim 1 further comprising an 
elongated section on said bottom ?lter and a porous plate for 
covering or protecting said elongated section, said elongated 
section being su?iciently small or closed to prevent said ?rst 
?avor-containing material from leaking out of said chamber 
before the pressuriZed Water is introduced into said prepa 
ration chamber but becoming sufficiently expanded or open 
to alloW said ?rst ?avor-containing material and the gels or 
even slumps formed of said ?rst ?avor-containing material 
to pass through after the pressuriZed Water is introduced into 
said chamber, thereby preventing said bottom ?lter from 
being clogged and further improving the dissolution of said 
?rst ?avor-containing material. 

12. A cartridge as de?ned in claim ll Wherein said porous 
plate comprises ?ltration openings or pores approximately 
0.1 to 1 mm in diameter or siZe to deter the formation of gel 
or slump above said porous plate When Water reaches said 
?rst ?avor-containing material. 

13. A cartridge as de?ned in claim 1 Wherein said supply 
of said second ?avor-containing material further comprises 
a porous plate at the loWer end of said second ?avor 
containing material, said porous plate being not attached to 
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said preparation chamber and being capable of moving 
doWnWard Within said preparation chamber as said ?rst 
?avor-containing material is dissolved by the Water Without 
causing substantially deformation of said preparation cham 
ber. 

14. A cartridge as de?ned in claim 1 further comprising a 
supply of gas-generating material capable of producing gas 
upon contact With Water in said preparation chamber. 

15. A cartridge as de?ned in claim 14 Wherein said 
gas-generating material comprises a supply of edible acidic 
material and a supply of salt comprising at least one of a 
carbonate salt and bicarbonate salt. 

16. A cartridge as de?ned in claim 14 Wherein said 
gas-generating material comprises a ?rst and a second solid 
compounds, at least one of said compounds being soluble in 
Water to enable a chemical reaction betWeen said ?rst and 
second compounds to produce a gas. 

17. A cartridge as de?ned in claim 1 further comprising a 
cartridge inlet connected to said preparation chamber for 
connecting said cartridge to the apparatus and a cartridge 
outlet attached to said chamber for collecting the beverage 
from said bottom ?lter and dispensing the beverage to a 
receptacle, Wherein said cartridge inlet, preparation chamber 
and cartridge outlet are made of a single, integral piece 
Without any seam in betWeen, thereby reducing the chance 
of leaking When under pressure. 

18. A cartridge as de?ned in claim 1 Wherein said top end 
of said preparation chamber comprises a top ?lter, said top 
?lter being sealed to said bottom ?lter to form said prepa 
ration chamber for enclosing said supplies of said ?rst and 
second ?avor-containing materials. 

19. A cartridge for use in preparing a beverage With Water 
under pressure from an apparatus comprising: 

a preparation chamber having a top end for alloWing the 
How of Water under pressure into said chamber, a side 
Wall, and a bottom ?lter for alloWing the How of the 
resulting beverage out of said preparation chamber; 

a predetermined supply of a ?avor-containing material 
Within said preparation chamber, substantially all or 
most of said ?avor-containing material being capable 
of being dissolved or carried out of said preparation 
chamber by the pressuriZed Water from the apparatus; 

a solubility promoter comprising an upper surface adja 
cent to said top end of said preparation chamber for 
receiving Water and a loWer surface in close contact 
With the upper surface of said supply of said ?avor 
containing material, said promoter being substantially 
porous and having numerous small openings or pores 
located betWeen said upper and loWer surfaces of said 
promoter for distributing the Water ?oW from said top 
end of said preparation chamber to the supply of said 
?avor-containing material, thereby minimiZing the gel 
ling or aggregation of said ?avor-containing material 
and promoting the dissolution of said ?avor-containing 
material to form a sufficiently strong beverage contain 
ing said ?avor-containing material and issuing out of 
said preparation chamber via said bottom ?lter; and 

Wherein said loWer surface of said solubility promoter is 
sufficiently large to cover substantially all the upper 
surface of said supply of said ?avor-containing material 
to prevent any channeling of Water How and to cause 
substantially all the pressuriZed Water from said appa 
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ratus to be distributed to said ?avor-containing material 
by said numerous small openings of said promoter. 

20. A cartridge as de?ned in claim 19 Wherein said 
?avor-containing material comprises at least one of the 
creamer, fat, poWdered milk, cocoa, proteins, and dairy 
product solids. 

21. A cartridge as de?ned in claim 19 further comprises an 
elongated section on said bottom ?lter and a porous plate for 
covering or protecting said elongated section, said elongated 
section being su?iciently small or closed before the pres 
suriZed Water is introduced into said chamber to prevent said 
?avor-containing material from leaking out of said chamber 
but becoming suf?ciently expanded or open to alloW said 
?avor-containing material and the gel or even slump formed 
of said ?avor-containing material to pass through after the 

Dec. 14, 2006 

pressuriZed Water is introduced to prevent said bottom ?lter 
from being clogged, thereby further improving the dissolu 
tion of said ?rst ?avor-containing material. 

22. A cartridge as de?ned in claim 21 Wherein said porous 
plate comprises ?ltration openings or pores approximately 
0.1 to 2 mm in diameter or siZe to deter the formation of gel 
or slump above said porous plate When Water reaches said 
?avor-containing material. 

23. A cartridge as de?ned in claim 19 Wherein said 
promoter is substantially heavier than Water for facilitating 
the dissolution of said supply of said ?avor-containing 
material When Water is introduced to said top end of said 
preparation chamber. 


