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ABSTRACT OF THE DISCLOSURE

A coffee brewing machine which allows the coffee to be more rapidly removed from the

lower brewing chamber by providing a vent opening which opens to relieve the vacuum and
allows the coifee to be discharged. In one embodiment, the vent opening is opened and closed
by a plug on the upper brewing chamber. On another embodiment the vent hole is opened and

closed by an actuator. In a third embodiment, a portion of the coffee fitter serves as the vent

hole.
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SPECIFICATION
TITLE

"LOWER CHAMBER VENT FOR THE LOWER CHAMBER OF A BREWING MACHINE"

BACKGROQUND OF THE INVENTION

Fiel Inventi

This invention relates in general to method and apparatus for producing coffee, tea or
other beverages during a single cycle. Particularly, this invention is an improvement in coffee
brewing machines and it allows the lower chamber to drain more rapidly and allows the
mechanism to brew more cups between cleaning the filter element.
Description Of The Helated Art

The present invention is an improvement in single cup beverage brewers such as
described in U.S. Patent 5,351,604 which issued on October 4, 1994 and U.S. Patent 5,349 897
which issued on September 27, 1994 both of which were improvements on the apparatus
described in U.S. Patent Number 3,565,641 which issued February 23, 1971, all of which are
assigned 1o the assignee of the present application. These three patents describe methods and

apparatus for producing a single cup of coffee. The apparatus consists of an upper chamber

which is open at the top to allow coffee and hot water to enter and be mixed. For most of the
cycle the upper chamber is tightly sealed to a lower chamber.

The top of the lower chamber has a filter element that allows liquids to move between the
two chambers. The lower chamber contains a piston which can move air up and down. The
piston first moves upwardly to force air through the mixture of coffee and water in the upper

chamber. This movement of air agitates the coffee and water. The piston then travels



2155820

downwardly and draws the liquid coffee through the filter element. The liquid coffee is drawn
down until it reaches an opening in the lower chamber where it pours out along a spout. The
chambers are then separated to so that the spent coffee grounds can be removed.

The apparatus described in U.S. Patent Number 5,351,604 has a fixed permanent filter
element on the top of the lower chamber. The coffee grounds are removed by a wiper which
traverses the filter element and scrapes the residue until it falls into a waste container. As each
cup of coffee is brewed more and more residue accumulates on the filter element. Airflow
through the filter element becomes restricted because of this residue. When the liquid coffee
tries to exit the lower chamber, it is restricted as there continues to be a vacuum in the lower
chamber. Air eventually seeps into the lower chamber and allows the lower chamber to empty

but this can take several seconds. This delay time can be reduced by cleaning the filter element

to remove the residue.
SUMMARY OF THE INVENTION

The present invention allows the brewing mechanism to brew fnore cups of coffee without
cleaning of the filter element.

It is an object of the invention to allow additional ventilation for the lower chamber when
it is emptying so as to allow the liquid coffee to quickly and smoothly exit the lower chamber.
This is especially true when the brewing mechanism has made many cups and the filter element
has excessive residue on it. The invention allows more cups of coffee to be brewed without
cleaning the filter element.

It is a feature of the present invention to provide an air vent opening in the lower brewing

chamber which is opened during the time that the coffee is being removed from the lower
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chamber and which changes the pressure in the lower chamber so that the coffee can quickly

and smoothly flow out of the lower chamber.

It Is a feature of the present invention to provide a vent hole into the lower brewing
chamber which is sealed shut when the upper and lower brewing chambers are sealed together
and which is opened when the upper and lower brewing chamber separate so that the coffee
may smoothly and rapidly flow out of the lower chamber.

It iIs another feature of the present invention to provide a vent opening in the lower
chamber which during certain portions of the brewing cycle is closed and which opens as the
coffee Is being discharged from the lower brewing chamber so that it may quickly and smoothly
flow from the lower brewing chamber.

Another feature of the invention is to provide that a portion of the upper chamber gasket
blocks a portion of the filter element so as to seal such portion of the filter element from coffee
grounds so that they are not allowed on that portion of the filter element. Thus, the shielded
portion of the filter element will not accumulate as much residue and will provide good ventilation
for the lower chamber when the upper and lower chambers are separated.

The apparatus in accordance with the present invention comprises in combination :

an upper chamber for receiving and containing hot water in a brewing material and having
an open lower end,

a lower chamber having an open upper end and a drain opening in a lower portion
thereof,

a filter mounted over the upper end of said lower chamber preventing passage of the

brewing material,
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means for providing relative movement between said lower chamber and said upper
chamber to move said chambers between a first position wherein said filter is clamped between
sald lower end of said upper chamber and said upper end of said lower chamber and said upper
and lower chambers are sealed together and a second position wherein said lower end of said
upper chamber Is spaced from said upper end of said lower chamber,

a piston moveably mounted in said lower chamber and timed to move with the relative
movement between said upper and loser chambers, and

vent means provided Iin said lower chamber for allowing air to pass into said lower
chamber so as to speed the discharge time of beverage from the drain opening of the lower
chamber.

Other objects, features and advantages of the invention will be readily apparent from the
following description of certain preferred embodiments thereof taken in conjunction with the
accompanying drawings although the variations and modifications may be effected without

departing from the spirit and scope of the novel concepts of the disclosure, and in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of the preferred embodiment of the invention:

Figure 2 is a sectional view illustrating the preferred embodiment of the invention:
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Figure 3 is a front plan view illustrating the preferred embodiment of the invention;

Figure 4 is a sectional view of the invention illustrating the upper and lower brewing
chambers separated;

Figure 5 is a sectional view illustrating a modification of the invention:

Figure 6 is a detail sectional view illustrating a further modification of the invention: and

Figure 7 is a cut-away top view illustrating the modification shown in Figure 6.

DESCRIPTION OF THE PREFERBEPR EMBQDIMEN

Figures 1-4 illustrate the preferred embodiment of the present invention of a beverage
brewer which has a lower beverage brewing chamber 30 formed with cylindrical walls 31 and
an upper brewing chamber 58. The lower brewing chamber 31 is connected by bracket member
210 to the lower frame member 12 and a piston 44 is movably mounted in the lower brewing
chamber 31 and is connected by a piston rod 106 to a crank arm 104 by pivot pin 105. The
crank arm 104 is mounted on shaft 102 rotatably mounted in the frame member 12 and which
has a coupling member 103 that can be connected to the output of a suitable driving motor as
shown in greater detail in U. S. Patent 5,351,604. The top plate 34 of the lower brewing
chamber 31 is formed with an opening over which a filter 38 is mounted. The lower brewing
chamber 31 is formed with discharge openings 40 adjacent its lower end and a spout 42 is
mounted over the discharge openings 40 so that brewed beverage such as coffee can pass
from the lower brewing chamber 41 through the openings 40 into a cup.

The upper brewing chamber 58 is formed with outer walls 69 and a pair of baffles 202 and
203 which extend inwardly in a top portion of the upper chamber 63. The upper chamber 69

is movably supported on support arms 51 and 53 which engage mating pins such as 56
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mounted on the upper brewing chamber 69 as shown in Figure 1. The arms 52 and 53 are
connected by a cross-member 51 which is engaged by a cross-member 131 which is connected
by a horizontal portion 129 to a rod 128 which is connected to a cam follower 122 that engages
a cam 112 mounted on shaft 102. A roller 124 is mounted in the cam follower 122 and engages
the cam 112.

A sealing gasket 59 is mounted on the lower end of the upper brewing chamber 69 and
engages the top plate 34 of the lower brewing chamber 31 when the upper and lower brewing
chambers are engaged so as to form a seal. A vent hole 258 is formed in the upper portion of
the lower brewing chamber 31 as best shown in Figures 2 and 4 and a conduit 257 extends
outwardly from the lower brewing chamber 31 and has an upwardly extending portion 254 which
Is formed with an opening 255. A filter 256 is mounted in the conduit 254. The lower portion
of the upper brewing chamber 69 carries a bracket 251 which carries a seal 252 which may be
made of flexible material and which is engageable in opening 255 of conduit 254 when the upper
brewing chamber 69 is engaged with the lower brewing chamber 31 as is éhown in Figures 2
and 3. The vent 252 may be made of a gasket material such as silicon rubber so that it seals
the vent opening 255 when pressed against it. When the plug 252 is sealed in the opening 255,
the vent hole 258 is sealed and so that no air or liquid can pass through the vent hole.

Prior to the beginning of the operative cycle, the upper brew chamber 69 is clamped
down by the rod 128 and arms 52 and 53 so that the gasket 59 seals the upper brew chamber
to the lower brew chamber by engaging the upper plate 34 of the lower brewing chamber 31.

As is described in detail in U. S. Patent 5,351,604, during the brewing cycle the upper and lower
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brewing chambers are alternately connected together and sealed and separated as the piston
44 moves upwardly and downwardly in the lower brewing chamber 31.

Prior to the beginning of an operative cycle, the upper brewing chamber 58 is clamped
down and sealed against the lower brewing chamber 30 and is in the position shown in Figure
2. At this time, the vent plug 252 seals the opening 255 so that the vent opening 258 is closed.
The upper chamber 58 remains clamped down 1o the lower chamber 30 during the first 190° of
the operating cycle. During this part of the cycle, the coffee and water are dispensed into the
upper chamber 58 and agitated by air that is forced in the upper chamber 68 by the piston 44
as it travels upwardily. Then the coffee liquid is pulled through the filter element 38 into the lower
brewing chamber 31 as the piston 44 moves downwardly.

As shown in Figure 4, during the next 170° of the operating cycle, the upper chamber 58
Is lifted away from the top of the lower chamber 30 by the rod 128 and as this occurs the vent
hole 255 is uncovered since the vent plug 252 disengages. The piston 44 continues its
downward travel and uncovers the openings 40 in the lower brewing chamber 31 which allows
the coffee liquid to pour out the spout 42. The vent hole 258 allows air to enter the top portion
of the lower chamber 31 which lets the coffee liquid quickly evacuate the lower chamber 31,
since it releases the partial vacuum existing in the lower brewing chamber 31. The cycle is
completed when the upper chamber 69 is closed again sealing the top of the lower chamber 31
and the vent plug 252 closes the vent hole 255 in the top plate 34. It is to be realized, of course,
that as shown in patent 5,351,604, the used coffee grounds are removed from the filter 38 by

wiper mechanism 320 which is driven by a cam 321. For further details on the wiper structure
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reference is hereby made to patent 5,351,604 which disclosure is hereby incorporated by
reference.

Thus, it is seen that the present invention allows the brewing cycle to be shortened by
releasing the partial vacuum that exists in the lower chamber as the piston 44 moves
downwardly by allowing air to pass through the vent opening 258 into the lower brewing
chamber so that the coffee will quickly flow out of the openings and spout 42. Figure 5
illustrates a modification of the invention in which a vent hole 401 is formed in an upper portion
of the lower brewing chamber 31 and which is connected to a conduit 402 which has an external
opening 403 that is engageable with a vent plug 404 carried on a arm 405 which is mounted in
a suitable guide and has a cam engaging portion 408 which engages a cam 407 that is mounted
on the drive shaft 102. The cam 407 moves the push rod 405 so as to open and close the vent
plug 404 from the opening 403. The opening and closing of the vent plug 404 is timed so that
the vent plug 404 opens as the piston 42 moves into alignment with the openings 40 so as to
allow the brewed coffee in the lower brewing chamber 31 to pass out the openings 40 and the
spout 42. Although the vent opening is shown in the uppermost portion of the lower brewing
chamber, it is to be realized that it may be in any selected position and that such vent opening
is closed during the brewing cycle until the coffee or other beverage is to be discharged from
the openings 40 as the piston 44 moves downwardly. The opening and closing of the vent
opening 401 is controlled by the cam 407 and the drive shaft 102.

Figures 6 and 7 illustrate a further modification of the embodiment wherein the gasket 359
which seals the upper brewing chamber to the lower brewing chamber plate 34 has an extending

portion 361 which extends over a portion of the filter 38 so as to block it so that coffee grounds
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do not cover that portion of the filter 38 which is under the extending portion 61 of the gasket
359. Thus, when the upper chamber 69 is moved upwardly, that portion of the gasket 38 which
was covered by the portion 361 will not be clogged with coffee grounds and air can then pass
through this unclogged portion of the filter 38 so as to relieve the partial vacuum in the lower
brewing chamber to allow the brewed coffee to pass out the openings 40 in a rapid manner.
Although the invention has been described with respect to preferred embodiments, it is
not to be so limited as changes and meodifications can be made therein which are within the full

intended scope of the invention as defined by the appended claims.
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1. Apparatus for brewing a beverage comprising, in combination:

an upper chamber for receiving and containing hot water in a brewing material and having
an open lower end,

a lower chamber having an open upper end and a drain opening in a lower portion
thereof,

a filter mounted over the upper end of said lower chamber preventing passage of the
brewing material,

means for providing relative movement between said lower chamber and said upper
chamber to move said chambers between a first position wherein said filter is clamped between
said lower end of said upper chamber and said upper end of said lower chamber and said upper
and lower chambers are sealed together and a second position wherein said lower end of said
upper champer is spaced from said upper end of said lower chamber,

a piston moveably mounted in said bwer chambe;' and timed to l;nove with the relative
movement between said upper and lower chambers, and

vent means provided in said lower chamber for allowing air to pass into said lower
chamber so as to speed the discharge time of beverage from the drain opening of the lower

chamber.

2. The apparatus of claim 1 wherein said vent means comprises a vent passage which
has one end which communicates with said lower chamber and has a second end which

extends externally of said lower chamber, and a sealing plug for sealing engagement with said
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vent passage which periodically is removed from said vent passage to allow air to enter said

lower chamber.

3. The apparatus of claim 2 wherein said sealing plug is connected to said upper
chamber and seals said vent passage when said filter is clamped between said lower end of said
upper chamber and the upper end of said lower chamber, and said sealing plug moves out of
engagement with said vent passage when said lower end of said upper chamber is spaced from

said upper end of said lower chamber.

4, The apparatus of claim 2 wherein said sealing plug is mounted on an actuator
member, and a driving means connected to said actuator member to move it so as to engage

and disengage said sealing plug from said vent passage.

5. The apparatus of claim 4 wherein said driving means includes a motor with an
output shaft and a cam mounted on said output shaft, and a cam follower connected to said

actuator member and engageable with said cam.

6. The apparatus of claim 1 wherein said vent means includes a gasket which is
aftached to the lower end of said upper chamber and which has an extending portion which
extends over and engages a portion of said filter when the lower end of the upper chamber and

the upper end of the lower chamber clamp said filter, and wherein said extending portion moves

10
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out of engagement with said portion of said filter when said lower end of said upper chamber

Is spaced from said upper end of said lower chamber.

Smart & Biggar
Ottawa, Canada
Patent Agents
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