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(57) Abréegée/Abstract:
A beverage brewing machine for producing a single serving has a lower brewer and an upper brew chamber housing. The lower

brewer has a brewing cylinder defining therein a lower brewing chamber which has a reciprocal piston therein. The top of the
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(57) Abrege(suite)/Abstract(continued):

brewing cylinder includes a liquid pervious support surface on which a beverage substance may rest. The upper brew chamber
housing Is recelved over the brewing cylinder above the liguid pervious support surface and defines an upper brewing chamber

therein. The upper brew chamber housing includes an Inlet which communicates with the upper brewing chamber. The upper
brewing chamber receives liguid to be brewed from an external source one serving at a time.
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ABSTRACT OF THE DISCLOSURE

A beverage brewing machine for producing a single serving has a
lower brewer and an upper brew chamber housing. The lower brewer has a
brewing cylinder defining therein a lower brewing chamber which has a
reciprocal piston therein. The top of the brewing cylinder 1includes a
liquid pervious support surface on which a beverage substance may rest.
The upper brew chamber housing is received over the brewing cylinder
above the liquid pervious support surface and defines an upper brewing
chamber therein. The upper brew chamber housing includes an inlet which
communicates with the upper brewing chamber. The upper brewing chamber
receives liquid to be brewed from an external source one serving at a

time.
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S PECIFICATTUIUON

“SINGLE CUP BREWER HAVING SPECIAL BREW CHAMBER”
BACKGROUND OF THE INVENTION

The present invention relates generally to a beverage brewilng
machine, and more particularly to a brewing machine which brews a
beverage from ground coffee or any other beverage ingredient for a
single cup gquantity of the beverage.

It is known in the art to provide a brewing machiline for beverages
such as coffee which brew a quantity of a beverage 1n single cup sizes.
These devices which are relatively simple in design still remain fairly
complex in construction and are relatively expensive for the amount of
coffee brewed. These devices typically include a mechanism as a part of
the device which heats hot water and runs the hot water through ground
coffee or other beverage material and through a filter.

A need exists for a single cup beverage brewlng machine of
relatively low cost and simple construction. One problem with existing
devices is that they are relatively complex in construction 1n that they
include the water heating components, water delivery components, coffee
filtering components and cup holding components. Such devices take up
quite a bit of counter space and are relatively expensive to manufacture
and assemble when considering that they are utilized to brew only single

cups of a beverage.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present i1invention to solve these
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and other problems with the prior art brewing machines. It 1s another
object of the present invention to produce a home brewing machine which
has fewer components, is relatively low in manufacturing and assembly
costs, and is smaller in size than conventional machines.

In an embodiment of the present invention, a beverage brewing
machine has a brewing cylinder defining a lower brewing chamber. The
brewing cylinder has an open upper end and a lower end. A pilston 1s
received within the lower brewing chamber and is movable between the
upper and lower ends of the cylinder. A ligquid pervious porous support
surface is received over the open upper end of the brewing cylinder and
is adapted to receive thereon a beverage material to be brewed. An
upper brewed chamber housing is received over the porous support surface
and defines an upper brew chamber having a single serving ligquid volume.
The upper brew chamber housing has a spout for receiving a liquid to be
brewed.

In an embodiment, a link is connected to a bottom end of the piston
for moving the piston within the brewing chamber. In another
embodiment, a crank arm is connected to the link and is rotationally
driven for moving the piston and the link.

In an embodiment, the upper brew chamber housing also has a
cylinder with an upper end and an open lower end attached to the
beverage brewer. An annular wall extends radially inward from the
cylinder at the upper end which defines an inlet opening. The single
serving brew chamber is then defined within the cylinder between the

annular wall and the open lower end. A cylindrical neck section extends
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upward from the annular wall adjacent the inlet opening and the spout
extends upward and radially outward from the cylindrical neck section
for receiving the liguid to be brewed.

In an embodiment, a plurality of level i1ndicators are located on
the spout for measuring a volume of liquid held within the brewed
chamber housing.

In an embodiment, the brew chamber housing i1is fabricated from a
transparent material.

In an embodiment, the spout has a frusto-conical shape and has an
open upper end of a first diameter and an open lower end of a second
diameter which is smaller than the first diameter. The lower end 1s
connected to the cylindrical neck section of the brew chamber housing.

In an embodiment, a main housing supports the brewing cylinder.

The main housing has a means to selectively cycle the piston between the
upper and lower ends of the brewing cylinder according to a
predetermined brewing c¢ycle. In anther embodiment, the means to
selectively cycle the piston is an electronic means which 1s activated
by a button disposed on the main housing.
In an embodiment, the brewing cylinder 1s a circular cylinder.
In an embodiment, the upper brew chamber and the porous support
surface are adapted for use with a single serving tea bag. In another
embodiment, the upper brew chamber and porous support surface are
adapted for use with a single serving coffee filter package.
In an embodiment, a porous cap 1s attached to the open upper end

of the brewing cylinder which defines the porous support surface.
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In an embodiment, a plurality of beverage discharge clots are
formed in the brewing cylinder which permit liquid to discharge from the
lower brewing cylinder when the piston 1s moved to a lower most
position.

In an embodiment, a means 1is included on the beverage brewing
machine to secure the upper brew chamber housing to the brewing cylinder
during a brewing cycle.

In another embodiment of the present invention, a brew chamber
housing for a beverage brewing machine has a cylinder having an upper
end and an open lower end for attachment to the beverage brewer. An
annular wall extends radially inward from the cylinder at the upper end
which defines an inlet opening. A single serving brew chamber 1s
defined within the cylinder between the annular wall and the lower end.
A cylindrical neck section extends upward from the annular wall adjacent
the inlet opening. A spout extends upward and radially outward from the
cylindrical neck section for receiving a liquid.

In an embodiment, the brew chamber has a plurality of level
indicators located on the spout for measuring a volume of liquid held
within the brew chamber housing.

In an embodiment, the brew chamber housing 1s fabricated from a
transparent material.

In an embodiment, the spout i1is a frusto-conical shaped spout having
an open upper end of a first diameter and an open lower end of a second

diameter which 18 smaller than the first diameter. The lower end is

connected to the cylindrical neck section.
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In an embodiment, the cylinder, annular wall and

cylindrical neck section of the brew chamber housing are

clrcular.

In accordance with one aspect of this invention,
there is provided a beverage brewing machlne comprising: a
brewing cylinder defining a lower brewing chamber, the
brewing cylinder having an open upper end and a lower end; a
piston received within the lower brewing chamber, the piston
moveable between the upper and lower ends of the brewing
cylinder; a liquid pervious support surface recelved over
the open upper end of the brewing cylinder receiving thereon
a beverage substance to be bréwed; an upper brew chamber
received over the ligquid pervious support surface defining
an upper brew chamber having a single serving liquid volume;
and a spout having an open upper end of a first diameter
defining an inlet for receiving a liquid to be brewed and an
open lower end of a second diameter smaller than the first

diameter, the lower end connected to the upper brew chamber.

In accordance with another aspect of this
invention, there is provided a brew chamber housing for a
beverage brewing machine, the brew chamber housing
comprising: a cylinder having an upper end and an open
lower end attachable to a beverage brewer; an annular wall
extending radially inward from the cylinder at the upper end
defining an inlet opening; a single serving brew chamber
defined within the cylinder between the annular wall and the
open lower end; a cylindrical neck section extending upward
from the annular wall adjacent the inlet opening; and a
spout extending upward and radially outward from the

cylindrical neck section receiving a liquid.

In accordance with a further aspect of this

invention, there 1s provided a beverage brewing machine
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comprising: a brewing cylinder defining a lower brewing
chamber, the brewing cylinder having an open upper end and a
lower end; a piston received within the lower brewing
chamber, the piston moveable between the upper and lower
ends of the brewing cylinder; a liquid pervious support
surface received over the open upper end of the brewing
cylinder receiving thereon a beverage substance to be
brewed; an upper brew chamber received over the liquid
pervious support surface defining an upper brew chamber
having a single serving liquid volume, the upper brew
chamber having an inlet for receiving a liquid to be brewed;
a cylinder having an upper end and an open lower end
attached to the open upper end of the brewing cylinder; an
annular wall extending radially inward from the cylinder at
the upper end defining an inlet opening, the single serving
brew chamber defined within the cylinder between the annular
wall and the open lower end; a cylindrical neck section
extending upward from the annular wall adjacent the inlet
opening; and a spout extending upward and radially outward

from the cylindrical neck section and defining the 1inlet.

These and other objects, features and advantages
of the present invention will be readily apparent from the

following description of certain preferred embodiments

thereof taken in conjunction with the accompanyling drawings,

although variations and modifications may be effected
without departing from the spirit and scope of the novel

concepts of the disclosure including the drawing figures.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a cross-sectional view of a

single cup beverage brewing machine having a special brew

chamber constructed in accordance with one embodiment of the

present invention.
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Figure 2 illustrates a cross-sectional view of a

brew chamber housing of the single cup beverage brewilng

machine of Figure 1 inside elevational view.

Figure 3 illustrates a cross-sectional view of the
single cup beverage brewing machine of Figure 1 wherein the

piston is in a lower most position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 illustrates a beverage brewing machine 10
having generally an upper brew chamber housing 12 and a
lower beverage brewer 14. The machine 10 1s adapted for
brewing beverages such as coffee or tea and preferably
beverages which are held in individual sized brewing filter

packets.

The brewer 14 has a housing 16 which supports a

main brewlng
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cylinder. The brewing c¢ylinder 18 may take on a variety of
configurations and constructions, but in the present embodiment, the

brewing cylinder 18 is a circular cylinder defining therein a lower
brewing chamber 20. Received within the lower brewing chamber 20 is a
piston 22 which is movable within the cylinder 18 from a completely
ralsed position as shown in the view in Figure 1 to a completely lowered
position as shown in the view in Figure 3.

The piston 22 1s connected by a wrist pin or pivot 24 to a
reciprocating link 26. The link 26 1s connected at 1ts opposite end to
another wrist pin or pivot 28 to a craﬁk arm 30. The crank arm 30 1s
-driven by a shaft 32 connected to a suitable driving element such as an
electric motor (not shown). -The main c¢ylinder 18 also includes a
plurality of beverage discharge slots 34 formed therein just above a top
surface 36 ©of the piston 22 when in its most lower position as
illustrated in Figure 3. The discharge slots 34 permit coffee to exit
the lower brewing chamber 20 onto a spout not shown) which is attached
to the exterior of the brewing cylinder 18 for directing the brewed
beverage into a cup {(not shown) placed below the spout.

The brewer 14 and the housing 16 may include appropriate
electronics for running the brewing cycle as will be described in more
detail below. The electronics are not shown in detail in the present

embodiment . Additionally, the housing 16 for supporting the

brewing cylinder 18 and the appropriate electronics may take on any

number of configurations and constructions as well without departing
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from the scope of the present invention. It is intended, however, that
the overall size of the housing be relatively small and 1include only
those components necessary for running the brewing cycle described
pbelow. The housing 16 does not include any water heating elements,
water reservoirs, or water inlet attachments as known in prior machines.

The brewing cylinder 18 1includes an opened lower end 40 for
permitting the mechanical components such as the link 26 and the crank
arm 30 to operate beneath the piston 22. The brewing cylinder 18 also
include an open upper end 42 including thereiln a screened Or porous cap
44 received therein. The porous cap 44 1includes a large opening 46
communicating with the lower brewing chamber 20 above the top surface 36
of the piston 22. The porous cap 44 also 1ncludes a porous support
surface 48 which may be in the form of a screen, a large opening wire

mesh or other such large porous configuration which 1s capable of

supporting a beverage filter packet thereon but also capable of freely

permitting fluid to flow therethrough into the lower brewing chamber 20.

As illustrated in Figures 1 and 3, a packet or bag 50 in the form
of a filter bad as is known 1in the art 1s supported on the porous
support surface 48 and includes therein dry ground coffee beans, tea
leaves or other such dry beverage material.

The upper brew chamber housing 12 is recelved over the open upper
end of the brewing cylinder 18 and the porous cap 44. As 1llustrated 1in
Figure 2, the upper brew chamber housing 12 1ncludes an upper frusto-
conical spout section 60 with an upper opening or 1nlet 62. The spout

section 60 extends downward and adjoins a neck section 64 of a smaller
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diameter than the upper opening 62. The neck portion 64 opens 1nto a
large diameter upper brew chamber 66 defined by an outer cylindrical
wall 68 which depends downwardly from an annular shoulder 70 extending
from the neck portion 64.

Preferably, the upper brew chamber housing 12 is made from a clear
plastic material so that an individual may view the contents within the
chamber 66. The spout section 69 or the brew chamber housing 12 may
also include several indicators, markings or level lines A, B and C as
illustrated in Figure 1 which represent specific volumes of fluid to be
added to the upper brew chamber housing 12 1n order to produce a
specific amount of beverage. For example, the 1level 1line A may
represent a six ounce volume of fluid poured into the housing 12, the
level line B may represent an eight ounce volume of fluid and the level
line C may represent a ten ounce volume of fluid. The frusto-conical
section 60 assists an individual in pouring hot liquid into the upper
brew chamber housing 12.

The brewing machine 10 of the present invention is intended to
recelve a ligquid such as hot water which has been heated by a separate
device. For example, an individual may pre-heat water using an electric
kKettle or a teapot on a stove and then pour the hot water through the
inlet 62 of the spout section 60 i1nto the upper brewing chamber 66.

To utilize the brewing machine 10 of the present invention an
individual places the filter bag or packet 50 onto the porous support
surface 48 and then places the upper brew chamber housing 12 onto the

upper end of the brewing cylinder 18. A user then begins the brewing
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cycle by pressing, for example, a start button 72 located on the main
housing 16 to begin operation of an electronic cycle controlled by the
electronic controls 38 of the machine. As an example, the first
actuation of the button 72 may 1nitiate locking the upper brew chamber
housing 12 onto the upper end of the brewing c¢ylinder 18.
Alternatively, the operator may need to manually secure the housing 12
in place onto the cylinder 18. Any number of means may be used to
temporarily secure the housing 12 to the cylinder 18 such as
electronically controlled clamps extending from the housing 16 which
engage a shoulder on the upper housing 12. Alternatively, mating
threads carried on both the cylinder and the upper housing 12 may be
used to threadingly secure the two components to one another. Other
constructions may be utilized as well without departing from the scope
of the present invention. It is, however, intended that the upper brew
chamber housing 12 be secured to the brewing cylinder 18 during the
brewing cycle. This is desirable because typically the liquid 1s hot
water and is held within the upper brewing chamber 66. If the brew
chamber housing 12 were to come loose, the fluid would escape and
potentially cause burns or other traumatic injury to the individual or
harm objects placed under or near the brewing machine 10.

Once the upper brew chamber housing 12 is secured to the cylinder
18, the beverage liquid such as hot water i1s poured i1nto the inlet 60 ot
the spout section 60 to the desired level indicated by the level lines
A, B or C. The hot liquid then interacts with the filter bag 50 and

hence the dry ingredients held therein for brewing the desired beverage.
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Again, the operator may, for example, press the button 72 to begin the
second stage of the brewing cycle. After an elapsed period of time, 1if
necessary, and proceeding through a particular cycle time, the piston 22
is drawn downward from the completely raised position within the lower
brewing chamber 20 by rotational movement of the crank arm 30 which
draws the link 26 downward. The negative pressure or vacuum created by
movement of the piston 22 draws the fluid from the upper brewing chamber
66 through the filter bag 50 into the lower brewing chamber 20 above te
top surface 36 of the piston 22. When the piston 22 reaches the
completely lowered position as shown in Figure 3, the discharge slots 34
are exposed permitting a brewed beverage to exit the lower brewing
chamber 20 into a cup. The remaining brewing cycle simply moves the
piston 22 upward to its highest position within the lower brewing
chamber 20 adjacent the porous cap 44.

The present invention provides a novel single serving beverage
brewer of compact size and simple construction for accurate measurement,
brewing and dispensing of a desired brewed beverage. The upper brew
chamber housing 12 permits easy access to the upper brewing chamber 66
in an accurate amount or volume and permits visual monitoring of the
brewing process.

Although the present invention has been described with respect to
preferred embodiments, it 1s not to be so limited as changes and
modifications can be made which are within the full intended scope of

the invention as defined by the appended claims.
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CLAIMS:
1. A beverage brewing machine comprising:

a brewing cylinder defining a lower brewing
chamber, the brewing cylinder having an open upper end and a

5 lower end;

a piston received within the lower brewing
chamber, the piston moveable between the upper and lower

ends of the brewing cylinder;

a liquid pervious support surface received over
10 the open upper end of the brewlng cylinder receiving thereon

a beverage substance to be brewed;

an upper brew chamber received over the liquid
pervious support surface deflining an upper brew chamber

having a single serving liquid volume; and

15 a spout having an open upper end of a first
diameter defining an inlet for receiving a liquid to be
brewed and an open lower end of a second diameter smaller
than the first diameter, the lower end connected to the

upper brew chamber.

20 2. The beverage brewing machine according to claim 1

further comprising:

a link connected to a bottom end of the piston

moving the piston within the brewing chamber.

3. The beverage brewlng machine according to claim 1

25 further comprising:

a link connected to a bottom end of the piston;

and
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a crank arm connected to the link, the crank arm

rotationally driven to move the piston within the brewing

chamber.

4 . The beverage brewing machine according to claim 1

5 further comprising:

a cylinder having an upper end and an open lower

end attached to the open upper end of the brewing cylinder;

an annular wall extending radially inward from the
cylinder at the upper end defining an inlet opening, the
10 single serving brew chamber defined within the cylinder

between the annular wall and the open lower end;

a cylindrical neck section extending upward from

the annular wall adjacent the inlet opening; and

a spout extending upward and radially outward from

15 the cylindrical neck section and defining the inlet.

5. The beverage brewing machiline according to claim 1

further comprising:

a plurality of level 1ndicators located on the

brew chamber housing to measure a volume of liquid held

20 within the upper brew chamber.

0. The beverage brewing machine according to claim 1
wherein the brew chamber housing 1s fabricated from a

transparent material.

7. The beverage brewing machine according to claim 1

25 further comprising:

a housing supporting the brewing cylinder, the

housing including means to selectively cycle the piston
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between the upper and lower ends of the brewing cylinder

according to a predetermined brewing cycle.

8. The beverage brewing machine according to claim 1

further comprlsing:

5 a housing supporting the brewing cylinder;

electronic means to selectively cycle the piston
between the upper and lower ends of the brewlng cylinder

according to a predetermined brewling cycle; and

a button on the housing to activate the electronic

10 means.

9. The beverage brewlng machine according to claim 1

wherein the brewing cylinder 1s a cilrcular cylinder.

10. The beverage brewlng machine according to claim 1
wherein the upper brew chamber and liquid pervious support

15 surface are adapted for use with a single serving tea bag.

11. The beverage brewing machine according to claim 1
wherein the upper brew chamber and liquid pervious support

surface are adapted for use with a single serving coffee

filter package.

20 12. The beverage brewing machine according to claim 1

further comprising:

a porous cap attached to the open upper end of the
brewing cylinder and defining the liquid pervious support

surface.

25 13. The beverage brewing machine according to claim 1

further comprising:
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a plurality of beverage discharge slots formed 1in
the brewing cylinder permitting liquid to discharge from the
lower brewing chamber when the piston 1s moved to a

completely lowered position.

14. The beverage brewing machine according to claim 1

further comprising:

means to secure the upper brew chamber housing to

the brewing cylinder during a brewing cycle.

15. A brew chamber housing for a beverage brewilng

machine, the brew chamber housing comprising:

a cylinder having an upper end and an open lower

end attachable to a beverage brewer;

an annular wall extending radially inward from the

cylinder at the upper end defining an inlet opening;

a single serving brew chamber defined within the

cylinder between the annular wall and the open lower end;

a cylindrical neck section extending upward from

-

the annular wall adjacent the in

et opening; and

a spout extending upward and radially outward from

the cvyvlindrical neck section receiving a liquid.

16. The brew chamber housing according to claim 15

further comprising:

a plurality of level indicators located on the
spout to measure a volume of liquid held within the brew

chamber housing.
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17. The brew chamber housing according to claim 15,
wherein the brew chamber housing 1s fabricated from a

transparent material.

18. The brew chamber housing according to claim 15

wherein the spout is a frusto-conical shaped spout having an
open upper end of a first diameter and an open lower end of
a second diameter smaller than the first diameter, the lower

end connected to the cylindrical neck section.

19. The brew chamber housing according to claim 15
wherein the cylinder, annular wall, and cylindrical neck

section are circular.
20. A beverage brewing machine comprising:

a brewing cylinder defining a lower brewing
chamber, the brewing cylinder having an open'upper end and a

lower end;

a plston received within the lower brewing
chamber, the plston moveable between the upper and lower

ends of the brewing cylinder;

a liquid pervious sﬁpport surface received over
the open upper end of the brewing cylinder receiving thereon

a beverage substance to be brewed;

an upper brew chamber received over the liquid
pervious support surface defining an upper brew chamber
having a single serving liquid volume, the upper brew

chamber having an inlet for receiving a liquid to be brewed;

a cylinder having an upper end and an open lower

end attached to the open upper end of the brewing cylinder;

an annular wall extending radially inward from the

cylinder at the upper end defining an inlet opening, the
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single serving brew chamber defined within the cylinder

between the annular wall and the open lower end;

a cylindrical neck section extending upward from

the annular wall adjacent the inlet opening; and

a spout extending upward and radially outward from

the cylindrical neck section and defining the inlet.

SMART & BIGGAR
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