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(57) ABSTRACT 

A brewing apparatus for infusing compacted ground coiTee 
in a grounds cup at a breWing station With heated Water 

under pressure. At a breWing station, a piston head With an 
active seal that is spaced from the grounds cup Wall during 
motion, extends into the grounds cup. When the piston head 
begins to compact the ground coiTee it activates the seal to 
form a sealed upper end of a breWing chamber. Hot Water is 
admitted to the breWing chamber to produce the coiTee. 
When the breWing cycle is completed, the piston head 
displaces further to force additional coiTee from the grounds. 
Then the piston head retracts to alloW the infusion chamber 
assembly to be removed for cleaning. 
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COFFEE MAKING APPARATUS 

FIELD OF THE INVENTION 

[0001] This invention generally relates to apparatus for 
brewing beverages by directing a liquid, such as hot Water, 
across a compacted infusible material, such as ground colfee 
beans, in a sealed infusion chamber. 

DESCRIPTION OF RELATED ART 

[0002] A large number of commercial devices are avail 
able for breWing beverages, particularly colfee, by infusing 
material With a liquid. Prior art colfee makers have incor 
porated a variety of percolating, drip, steeping and other 
breWing approaches. A large number of these colfee makers 
Were also designed to breW colfee in batches, for example, 
4-cup to 12-cup batches. Such devices, hoWever, Were 
characterized by di?iculties in maintaining colfee ?avor 
over time, in controlling Waste as occurred by making 
excessive colfee that Was then discarded, and in cleaning and 
maintenance of the colfee makers. 

[0003] The advent of espresso machines introduced neW 
colfee breWing concepts. Espresso machines produce a 
small quantity of colfee at any given time, such as a cup of 
cappuccino or espresso. Espresso Was breWed and continues 
to be breWed by placing an appropriate quantity of ground 
espresso coffee into an infusion chamber, compacting the 
ground colfee and closing that chamber. Hot Water under 
pressure infuses the compacted coffee to extract its essence 
and directs the beverage to a cup. 

[0004] This process has become very popular, and there 
are a variety of implementations primarily for use in 
espresso machines, but also for machines for breWing colfee. 
For example, U.S. Pat. No. 4,457,216 to Dremmel discloses 
an infusion chamber With hydraulically operated upper and 
loWer pistons that close a scalding chamber. The scalding 
chamber contains colfee grounds and receives hot Water. 
During the breWing process the loose colfee sWells. When 
breWing is complete, the loWer piston rises to compress the 
sWollen grounds extract the breWed colfee that passes 
through the loWer piston to a cup or other serving receptacle. 
After the breWing cycle is complete, the upper piston 
retracts. Then the loWer piston can elevate to position the 
used compressed colfee grounds above the infusion chamber 
for removal. 

[0005] Us. Pat. Nos. 4,796,521 and 5,255,594 to Grossi 
disclose infusion chambers With a piston that delivers hot 
Water by means of a metering unit. The piston is operated to 
alloW the introduction of a ?lter carrier element and for 
compressing the colfee poWder. U.S. Pat. No. 4,796,521 
discloses a direct introduction of ground colfee from a colfee 
grinder into the infusion chamber. U.S. Pat. No. 5,255,594 
discloses a motor drive. 

[0006] Us. Pat. No. 5,230,277 to Bianco discloses tWo 
pistons mounted on circulating ball screW actuators for 
closing the top and bottom of an infusion chamber. The 
pistons are brought together to compact ground colfee after 
Which hot Water is introduced for infusion. After the breWing 
cycle, both pistons can be raised so the loWer piston can eject 
the used colfee grounds. 

[0007] In Us. Pat. No. 5,237,911 to Aebi a piston moves 
into an infusion chamber to compress ground colfee. The 
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bottom of the piston comes into direct contact With the 
compressed ground colfee. There is no speci?c disclosure of 
a seal for preventing the escape of Water from the infusion 
chamber past the piston. 

[0008] Us. Pat. No. 5,277,102 to Martinez discloses a 
vending machine With a loWer piston. The loWer piston rises 
to compact ground colfee against a ?xed upper plunger or 
piston. 

[0009] In Us. Pat. No. 5,280,747 to Bonneville an 
espresso machine has a vertically movable snout for sup 
plying hot Water under pressure to ground colfee held in a 
?lter. A cylinder or piston moves against the action of an 
antagonist spring to cause the snout to penetrate the package 
and compress the ground colfee. 

[0010] Us. Pat. No. 5,302,407 to Vetterli discloses a 
breWing or infusion chamber With a movable piston. The 
breWing chamber has an open top. A closure piston opens 
and closes the breWing chamber. Pressurized hot Water 
causes the movable piston to move upWard to compress the 
ground colfee. 

[0011] In Us. Pat. No. 5,402,706 to Locati an infusion 
chamber has a loWer ?lter piston and an upper, tWo-part 
infuser piston. The infuser piston has a seal. One part of the 
upper piston slides into the other part against an opposing 
spring resistance. The seal remains in a contracted condition 
at a narroW diameter of a conical seat While the infusion 
piston enters the infusion chamber. During an operating 
stage, hoWever, the distance betWeen the tWo portions of the 
piston decreases causing the seal to shift upWard to a 
maximum diameter of a conical seat. This process provides 
a seal and eliminates brushing and scraping of the packing 
to minimize Wear and tear. 

[0012] Us. Pat. No. 5,911,810 to KaWabata discloses a 
colfee breWing system in Which a vertically movable cylin 
der receives ground colfee and has a top opening. A verti 
cally movable, upWardly urged plunger compacts grounds 
after second cylinder is elevated. 

[0013] Us. Pat. No. 6,035,762 to Ruckstuhl discloses an 
espresso machine With a breWing chamber in Which tWo 
breWing chamber parts can be displaced relative to one 
another. In a closed position they form a breWing chamber 
for ?lter capsules. One of the members has multiple nozzles 
for directing hot Water across the colfee. This approach 
alloWs the use of colfee pods of di?ferent sizes. 

[0014] In Us. Pat. No. 6,606,938 to Taylor, a beverage 
breWing apparatus includes a disposable cartridge that is 
initially pierced and vented by a tubular outlet probe When 
an arm pivots a Water disposing head into a sealing rela 
tionship With the top of the removable cartridge. 

[0015] Us. Pat. No. 6,711,988 discloses an espresso 
machine With a variable volume infusion chamber. A piston 
With a static seal, shoWn as an O-ring, seals against and 
moves relative to an infusion cylinder. During breWing the 
piston elevates underWater pressure to alloW sWirling. When 
a predetermined pressure is obtained, a frothing valve opens. 
The piston moves toWard the frothing valve to press the 
colfee grounds under a spring-generated force. 

[0016] These and other features have been incorporated in 
a number of single-cup colfee makers, particularly for 
espresso machines for commercial use, as in restaurants, 



US 2006/0254428 A1 

coffee shops and the like. However, such machines are 
expensive and not economically attractive to most consum 
ers even though they may make the best coffee. 

[0017] Recently several manufactures have introduced so 
called “cup-at-a-time” coffee makers. They replace such 
pistons With hinged top units that latch to a base. A consumer 
must manually unlatch the hinged top unit, open it to expose 
a container for receiving either proprietary colfee pods or 
loose colfee. Then the consumer must manually close and 
latch the top unit to compact the coffee and form the sealed 
infusion chamber. 

[0018] With cup-at-a-time coffee makers clean up requires 
the top to be reopened. If the coffee is made With loose 
grounds, the grounds cup must be removed so the used 
grounds can be discarded. If a pod is used, it can be lifted 
from a grounds cup Without having to remove the grounds 
cup. 

[0019] In many applications consumers desire automatic 
systems that incorporate colfee grinders. Such systems are 
characterized by locating the breWing chamber at an inac 
cessible location so it becomes impossible or, at best, very 
dif?cult, to clean the breWing chamber. Cleaning the breW 
ing chamber in any such coffee maker is very important. If 
regular cleaning is not undertaken, oils and organic acids 
present in coffee attack the seal materials used to de?ne the 
breWing chamber. Such substances also accumulate on the 
Walls of the breWing chamber. If the seal slides over the 
Walls, this material produces a rough surface that can 
damage the seals With use. 

[0020] Some commercially available consumer-oriented 
coffee makers limit the consumer to proprietary prepackaged 
colfee ?lter pods. This can limit consumer choices. Also 
some consumer-oriented coffee makers are limited to mak 
ing espresso. These factors and expense limit their market to 
consumers. 

[0021] What is needed is apparatus for breWing a bever 
age, such as colfee, that is economical and easy to use. 
Speci?cally, What is needed is an economical colfee breWing 
apparatus that eliminates manual operation of latches, facili 
tates the incorporation of a grinder, simpli?es cleaning and 
maintenance and is adapted for accepting ground coffee in a 
variety of forms. 

SUMMARY 

[0022] Therefore it is an object of this invention to provide 
breWing apparatus for the consumers that has many of the 
advantages of more expensive commercial systems and that 
is economical, convenient to use and easy to maintain. 

[0023] Another object of this invention is to provide 
breWing apparatus that eliminates manual latching mecha 
nisms. 

[0024] Still another object of this invention is to provide 
breWing apparatus that is adapted for use With a grinder 
While maintaining separation betWeen their respective func 
tions in order to facilitate use and maintenance. 

[0025] Still another object of this invention is to provide a 
coffee breWing system that is adaptable for receiving coffee 
grounds in a variety of forms. 

[0026] Yet still another object of this invention is to 
provide a coffee breWing system in Which a grounds cup can 
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be WithdraWn for ?lling or cleaning Without the need for 
releasing manual latches or breaking seals. 

[0027] Yet another object of this invention is to provide a 
coffee breWing apparatus that can be used for breWing 
regular coffee or espresso. 

[0028] In accordance With one aspect of this invention a 
beverage breWing apparatus includes a housing and a supply 
for liquid that infuses an infusible material thereby to 
produce a beverage. An open ending removable infusion 
chamber has a side Wall, an open top and a perforated bottom 
for receiving the infusible material. A piston supported by 
the housing moves longitudinally With respect to the side 
Wall. An active seal on the piston head expands into the side 
Wall When said piston head reaches a compacting position 
Whereby said piston and infusion chamber form a breWing 
chamber. Then the piston directs liquid to the infusible 
material under pressure. 

[0029] In accordance With another aspect of this invention 
apparatus for breWing colfee by infusing ground coffee With 
hot Water under pressure includes a housing that de?nes a 
breWing station. A infusion chamber assembly can be 
inserted into the housing at the breWing station. The infusion 
chamber assembly carries the ground coffee and has a 
dispensing port for dispensing brewed coffee. A piston 
mounted to the housing proximate the breWing station 
compresses the ground coffee in the infusion chamber 
assembly in an extended state. An active seal is formed With 
the piston. The piston moves the active seal betWeen a 
radially contracted state Wherein the seal is spaced from said 
infusion chamber assembly and a radially expanded state to 
form a seal betWeen the piston and the infusion chamber 
assembly. Hot Water is supplied under pressure to the 
infusion chamber assembly When the seal is in the radially 
expanded state and the piston means has compressed the 
ground coffee in said infusion chamber assembly. 

[0030] In accordance With yet another aspect of this inven 
tion, a beverage breWing apparatus includes an infusion 
chamber With a cylindrical side Wall and a piston head 
movable Within the infusion chamber to a breWing position. 
An active seal generates a seal betWeen the piston head and 
the side Wall. The piston head comprises a ?rst disk, a 
second disk and a peripheral seal. The peripheral seal has a 
central body portion and portions that attach to the ?rst and 
second disks, respectively, Whereby the peripheral seal acts 
as a ?exible coupling betWeen the ?rst and second disks. A 
third portion on the peripheral seal engages the cylindrical 
side Wall When the ?rst and second disks are compressed 
thereby to form a seal With the infusion chamber. 

[0031] In accordance With yet another aspect of this inven 
tion, apparatus for breWing beverages supplies liquid to an 
infusible material under pres sure to produce a beverage. The 
apparatus includes a housing, a removable reusable infusion 
chamber and a piston. The housing carries a support at a 
breWing station for interacting With an engagement structure 
thereby to alloW the infusion chamber to be inserted and 
WithdraWn from the breWing station. The infusion chamber 
also has a side Wall, an open top and a perforated bottom for 
receiving the infusible material. The piston is supported by 
the housing and can be displaced into the infusion chamber. 
The piston directs liquid from the liquid supply to the 
infusible material. The piston also includes a seal that is 
positioned intermediate the piston and the side Wall for 
















