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A BEVERAGE CARTRIDGE

FIELD OF INVENTION

This invention relates to a beverage cariridge to be used in an automatic brewing
machineg,

The entire disclosures of all applications, patents and publications, cited herein and
1.8, Provisional Application WNo. 61/751,484, filed on January 13, 2013, U8, Provisional
Application No. 61/825,179, filed May 20 2013, and U.S. Provisiounal Application No.

$1/898.603, filed November 1, 2013, are incorporated by reference herein,

BACKGROUND OF INVENTION

There are a number of schemes and devices for making a single beverage serving,
such as a cup of coffee or tea. In one approach # disposable container fits on fop of a cup
and has a compartment for recelving a beverage medium such as coffee with a large
reservoir on top into which a person must pour boiling water. These devices are disposable
but are not generally suitable for autoratic coffee making or other beverage machines.
Since the flow rate of beverage is generally slow, these devices are typically large relative
io the volume of baverage dispensed. In addition, only the bottom ares is available for
filtration flow and this contribuies to the slowness of the filtration process. Attempts to
overcome these shoricomings have met with indifferent success. In one scheme, a filter i
provided in a sealed receptacte which includes a support member between the receptacle
and filier to support the filter. When the filter is wetted it sags and conforms to the support
member which has a hole in it to release the filtered beverage. Examples of other schemes
are deseribed in the following patents: US 6,607,762; US 6,645,537, US 6,740,345, US
6,810,788; US 6,948,420, US 7,543,527, UB 7,552,672; US 7,846,917, US 8,263,148 and
18 8,443,717,
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SUMMARY OF INVENTION

A general objective of the present invention is 1o provide an improved beverage
cartridge using an improved beverage filter device which is small and compact yet has a
high flow rate. Another objective of the present invention is to provide an improved

5 beverage filter device,

An embodiment of the beverage fler device is comprised of two {ilters with
distinet pore sizes and/or mash sizes. One filter has larger pores and/or a larger mesh size
than the other to retain large/oourse particles. The filter with the larger pore size and/or

10 mesh size is typically rigid and is referred to herein as the “rigid filter”. The other filter
has smaller pores or a smaller mesh size than the rigid filter to retain small/fine particles.
This other filter need not be rigid and is typically soft and flexible. This other filfer s

referred to herein as the “second filier”

ot
(¥4

The beverage filter device of the invention is typically circular in shape and of a
size which fits within a beverage cartridge suitable for a conventional single serve brewing
machine such as a KEURIG® brewing machine. However, it is contemplated that the
beverage filter device can vary widely in shape and size to conform to the interior shape of
the beverage cartridge it is intended to fit into and furthermore, the beverage cariridge can
20  wvary widely in shape and size as necessary for use in the particular coffee brewing
machine desired.

The rigid filter is capable of filtering out course solids or sediment and establishing

the water flow rate for ideal extraction and/or disschstion. To accomplish this, the rigid

b
whn

filter has a plurality of holes/voids with their longest dimension, typically a diameter,
messurad at the top surface of the filter, ranging from 1/128" (0.198 mum or about 8.1 mm)
to 1/8” (3.175 mm or about 3.0 mm), typically about 1/64" to 1/16" or alternatively about
(.25 mm to | mm, and offen about 1/32” or alternatively about 0.8 rom. The holes/voids
are typically circular in shape, however, they can also be other shapes, for example, square
30 shaped, “x” shaped, “star” shaped, triangular, oblong, oval or rectangular. In such cases
the area of the holes/volds at the top surface of the filter is similar to that provided by the

circular holes discussed above, with their widest point ranging frome /128" ((.198 mm or

Z
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about 0.1 ram) to 178" (3,175 mm or about 3.0 mys), typically about 1/64" to /16" or
alternatively about 0.25 mm to 1 nun and often about 1/32” or alternatively about 0.8 rom,
In embodiments where the holes/voids are generally rectangular, obiong or aval, they

preferably have a length which is at least 150% of the width.

The holes/voids can taper from the top surface of the rigid filter to the bottom
surface of the rigid filler so as to provide an increase in the area of the hole/vaid. An
euample of a typical taper is one which provides an fncrease in area of the hole/void

within the range of S0% to 500%, more typically about 100% to about 300%:,

in some embodiments at least 4% of the top surface area of the rigid filter
comprises holes or voids. More typically, 5-10% of the top surface area of the rigid filter
comprises holes or voids. However, it is contemplated that up to about 73% of the top
surface area of the rigid filter can comprise holes/voids, inclading 4% , 5%, 6%, 7%6. 8%,
0% 1%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 3086, 55%, 60%, 65% and 70%. The
more porous fifters can be used where the size and shape of the filter compensates for the

high flow rate.

As mentioned above, the holes can be of any shape or any pattern including
random shapes and/or random distributions. Where the filter has voids, they are typically
of an indefinite shape.

The rigid filter may be made of any material which is solid (Tg) at 125°C and is
safe 1o store and contact food iterns meant for human consumption, for example,
aluminum, copper, food grade polymaers, rigid plastic, metal, glass, fiberglass, or wood. In
most embodiments, the rigid filter is made of food grade polymers or plastics, such as PET
{polyethyiene terephthalate), HIPE (high deusity pelvethylene), LDPE (low density
polyethylens), LLDPE (linear low density polysthylens), PVC (polyvinyl chioride) and PP
{polypropyiena}.

In some embodiments made of food grade polymers or plasties, the rigid filter may
incinde additives or a stiffening agant to increase rigidity. The stiffening agents can be

mineral or fiber fillers introduced to the polvmers or plastics directly or through a heavily

(5]
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loaded {mineral or fiber) food grade thermoplastic polymer. An example of such a
stiffening agent is LLDPE loaded with about 75 wt.% food grade minerals such as talc or

digtomaceouns earth.

In some embodimentis, the rigid filter bas at least one optional reinforcing member.
When used, the optional reinforcing member is typically positioned on the bottom surface
of the rigid filter, L.e., the surface facing toward the second filter, so as not o interfere with
the flow of liguid through the filter. In some embodiments, the optional reinforcing
members have a width of between 0.1-2 millimeters, a thickness of from 0.1-2 millimeters,
and a height of from 0.1-2 millimeters. In some embodiments, the optional reinforcing
members extend across the entive diameter of the rigid filter. In some embodiments, the
reinforcing members do not extend through the middle of the rigid filter and therefore do
not extend across the entire diameter of the rigid filter. In some ombodiments with more
than one reinforcing member, the reinforcing members interacet in the center of the rigid

filter.

fn some embodiments, the rigid filter is dome shaped, i.¢., the center portion is
convex and therefore elevated relative to the perimeter. In some embodiments, the
transition from the perimeter (o the center of the rigid filter is smooth. In alternative
embodiments, the rigid filter can have various pyramid shapes, for example, a regular four
sided pyramid, a tuncated four sided pyramid, 3 five sided pyramid, or a star pyramid. In

pther alternative embodiments, the rigid filter is flat.

The second filter is capable of further filtcring the Hoguid by removing smaller
solids from the liguid, The second filier can be made from any food grade material
capable of accepting many smali holes and/or voids without fosing its structural ntegrity
in resisting tears. The second {ilter can be soft and flexible. The holes and/or voids of the
second filter must be able to maintain a flow rate safficient to allow 8 ounces of thuid to
pass through a beverage material in under two minutes, typically under 98 seconds, more
tvpically under 60 seconds (about 45 seconds) at ambient pressure. It is contermnplated that
flow rates below 45 seconds, such as 30 seconds or 15 seconds, can be achieved where

desirad.
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The second filter must provide sufficient surface area and porosity 1o achieve these
flow rates. In some embodiments, the entire surface of the second filter i3 covered in holes
and/or voids, In typical embodiments, the size of the holes and/or voids, at their widest
point, is from about 1-200 micrometers wide. This inclades embodiments where the size
of the holes and/or voids, at their widest point, is less than 50 micrometers, This also
includes embodiments where the size of the holes and/or voids, at thelr widest point, is

less than 20 micrometers wide,

The surface area of the second filter can vary over a wide range and suitable values
are dependent on a number of varisbles including the number of holes fo the surface nthe
second filter, the beverage medium to be exiracted , the arca defined by the perimeter of
the rigid filter and the volume of space defined by the bottom surface of the rigid filter and
the perimeter of the rigid filier. This space provides for positioning of the second filter

prior to filtration of the extract from the beverage medium.

A second filter where the entire surface is covered in holes and/or voids that are
legs than 50 micrometers at their widest point, which is intended to filter the extract from
coffee, which is paired with a rigid filter as shown in Fig. 1 or Fig. 10, willhavea
miniom sorface ares of about 600 ram” and a reaximum surface area of about 1,500
s, Values for the surface area of 600, 628, 630, 675, 700, 725, 750, 775, 804, 825,
850, 875, 800, 925, 950, 975, 10600, 1050, 1160, 1150, 1200, 1250, 1300, 1330, 1400,
1450 and 1500 mm” are typleally selected to achieve the desired flow rate/extraction. it
should be recognized that smaller surface areas and larger surface areas may be
appropriate for certain beverage media where adjustments are made to the pumber of holes
in the secondary filter, the size of the holes in the sccondary filter, the area of the

perimeter for the rigid filter and the volume of space under the rigid filter,

¥n addition to the two filters, a vigid filter and a second filter, the beverage filter
device of some embodiments of the present invention comprises a spacer positioned

between the rigid filter and second filter.
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Inn some embodiments, the shape of the spacer 13 complementary to the shape of

both the rigid filter and second filier and each filter is bonded/fused fo the spacer.

The spacer can be a continuous ring positioned between the two filters connected
5 {0 or integrated with the perimeters of each filter, 1.¢. the perimeter of rigid filter is
connected to or infegrated with the top side of the ring and the perimeter of the second
filter is connected to or integrated with the bottom side of the ring. The continuous ring
assures that liquid passing through the rigid filter will not overflow the second filter. The
spacer need not be a continuous ring if other measures are taken to assure the brewed
1 lguid does not overflow the second filter, such as by bonding the filters 1o the container

wall. This will allow the circular spacer to be vented or replaced by tabs as the spacer.

The spacer prevents filtered liquid from back-flowing through the rigid filter,

Where the spacer is a ring, the ring has a thickness which provides a distance of at least

15 0.5 mm between the filters, typically at least | mm between the filters and more typically
about 3 nun, To conserve space in the beverage cartridge, the thickness of the ring is less
than the radius of the ring. Typically, the ring has a thickness from 0.5 to 1 mm, for
example about 0.5, 1.0, 2.0,3.0,4.0,50,6.0,7.0, 8.0, 9.0 or 10.0 mm.

20 it is contemnplated the beverage filter device of this invention can include an
optional third filter, which can be connecied to the second filter by a similar spacer such as

aring,

The beverage filter devios of the present invention meay inchide an optional
25 separator which reduces the contact between the rigid filter and the second filter, e,
separates the fifters, by being positioned there-between.  The shape of the separator can
vary widely. The separator can be any three dimensional shape, for example, a eylinder or
a polyhedron. In the embodiments illustrated in the figures, the separator is in the shape of
a three dimensional cross {plus sign).

36
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The mosi important dimension of the separator is its height, It is conternplated that
the width, length and thickness of the separator can vary widely with the only Hmitation

being interference with the flow of filtered liquid,

In some embodiments, the separator cocupies lgss than 50% of the total volume of
space between filters, for example, less than 459%, 41%, 37%, 33%, 29%, 23%, 6%, 11%,
8%, 6%, 5%, or 2.5%. In some embodiments the separator gocupies from 196-10% of the
total volume of space between filiers. In some embodiments, the separator can
additionally be attached to the spacer. In some embodiments, the separator 15 not
connected 1o the spacer and no part of the separator is within a distance to the spacer of 14

the radius of the spacer.

The separator typically has a height equal o or greater than the thickness of the
spacer. In some embodiments, the height of the separator is greater than the height of the
spacer plus the height of the rigid filter dome, the result of which is that the separator
extends vertically beyond the spacer. This causes the center of the second filter to be

extended relative to its perimeter,

In some embodiments, the separator is positioned in the center of each filter and is
permanently attached to at least one of the filiers. In some embodiments, the separator is
permanently atiached or integrated into the rigid filter, typically at the center of the rigid
filter. It is conternplated that the separator can be integrated ioto the sccond filer ag
alternative embodiment or remain loose between the filters. It is also contemplated that

the separator can be integrated or permanently attached to the center of both filters,

When integratad into the rigid filier, the separator can optionally be integrated info
the reinforcing members, where used. In some embodiments, the separator has a greater
height than the reinforeing members, In some embodiments, the separator is optionally
integrated into the reinforcing members with g reinforcing ring which surrounds the

separator. The thickness, width, and height of this reinforcing ring can vary widely,
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In some embodiments, the reinforcing ring optionally has the same thickness,
width, and height as the other reinforcing members. In other embodiments, the reinforcing

ring optionally has the same thickness, width, and height as the separator.

In some embodiments, the rigid filter has hole-containing regions and regions
without holes {solid or hole~less). A hole-contalning region is an area of the rigid filter
with regularly occurring holes. The holes in these regions typically share a common
spacing between them and optionally are srranged in a repeating patiern, The holes within

a particular hole-containing region are optionally the same size.

A “hole-less” region is & space without holes (solid) that interrupis the coromon
spacing of holes in a hole-containing region. Therefore, the space between holes in a hole-
containing region is not a “hole-less region™ for the purposes of this application. In some
embodiments, there are multiple hole-less regions. in some embodiments the hole-less
reglon or regions define multiple hole-containing regions by completely separating at

feast two hole-containing regions.

In some embodiments, a circular hole-less region (solid) is positioned around the
center of the rigid filter, specifically the portion of the rigid filter where its bottom sur{ace
comtacts the separator and/or the ring support member, In some embodiments, the center
hole-less region radiates outward from the center creating a circular hole-less region with a
radius of 1 to 10 millimeters. In some embodiments, at least two rectangular hole-less
regions extend from the circular hole-less region outward to the perimeter of the rigid
filter. In some embodiments, the hole-less regions conform to those regions with the
separator and/or with any of the reinforcing members, including a reinforcing ring beneath
the surface of the rigid filter. In some embodiments the hole-less region also cecurs in
close proximity to the separator or any region with reinforcing members, including the
reinforeing ring, for example from 0.1-2 millimeters away from the separator or any

region with reinforcing members.

In some embodiments, the rigid filter has s plurality of holes of an average

diameter loss than or equal o the average particle size of the beverage medivm but large

8
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encugh to allow the flow of liguid through them at a rate greater than § fluid cunces/for 2
minutes at ambient pressure. In some embodiments, the holes are located only in a region
of the rigid filter beginning lnum - Srom from the center of the filter and ending 1owm-

S from the edge of the filter,

wn

In some embodiments the holes are sized and patterned with the following
considerations:

1. The total available open area (size of the holes and number of holes) - 1o
maintain g desired flow rate for the extract formed,

10 2. The spacing of the holes relative 1o themselves — which is designed to
minimize blackage and regulate flow to the second Hlter.

3. The spacing of the holes relative 1o the low poit of the rigid filter (the
perimeter for a rigid filter with a convex shape), which is designed to creale a particulate
trap arvea.

15 4. The spacing of the holes relative 10 the high point of the rigid filter (the
center for a rigid filter with a convex shape), which is designed to provide the desired
extraction from the beverage medium. An example of a suitable hole pattern is illustrated
in Figure 2,

20 For example, in some embodiments, the size of the holes in the rigid filter are from
0.1 mm — 3 mun in dismeter. In other embodiments the size of the holes can be 6.2, 6.3,

0.4, 0.5, 06,07, 0.8, 0.9, 1, 1.5, 2, and 2.5 mm {all measurenients are in millimeters).

In some embodiments, the minimum and maximum number of holes is Hmited by

]
n

the following:

I Geometry: oo few holes inhibits flow through the capsule and too
many Himits the extraction and particulate capiure and also {loods the second filter,

2. Residensy Time: too fow holes increases extraction time and over
extracis the beverage medivm. Too few holes decreases the extraction time and under
30 extracis the beverage medium. In some embodiments, the extraction time is typically from
20-80 seconds (8 ounces), more {ypically 45-6{ seconds {§ cunces), in conventional

beverage brewing machines,
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The second filter is typically a soft, flexible Hguid permeable filker. Preferably, the
second filter is made of a food grade material. More preferably, the second filter is made
of a food grade raterial that when used as a filter results in a liquid that is safe for human
consumption. Examples include conventional materials approved by the FDA for use as
filters such as polyester and nyvlons which can be bonded to other components by heat
sealing or ulirasonic bonding/welding. Tn some embodiments the second filter is elastic or

semi-glastic.

Typically, the second filter s capable of further filtering the Haguid from the rigid
filter to a state where the number and size of the unsciubilized particles in the Hauid are
minimized 1o a desired lovel, which is fypically at a level that they are undetectable as

solids or minimally detectable as solids,

In some embodiments, the second filter is 12 oz. needled; selfisupported polyester

felt with a thinness of about 0.055” +-0.0057, 1.50™ G

In some embodiments, the second filter is a polymer screcn or mesh, which can
comprise a food grade woven polyester or nylon with a mesh size of 60 mesh/ fnch, 80
mesh/inch, 100 mesh/ inch, 110 mesh/ inch, 120 mesh/ inch, 135 mesh/ inch, 160 mesh/
inch, 180 mesly/ inch, 200 mesh/ inch, 230 mesly inch, 250 mesh/ inch, 280 mesh/ inch,
305 mesh/ inch, 353 mesh/ inch, 380 mesh/ inch, 420 mesh/ inch or 460 mesh/inch.

10 soroe embodiments, the second filter iz capable of filiering particles less than
5,0.4,03,02, 0.1, 0.09, 0.68 0.07, .05, 0.05, 0.64, 0.03, 0.02, 6.03, .02, 0.01, or
{3605 nun in diameter {all measurements are in millimeters}.

in some embodiments the holes and/or voids in the second filier are of a size to

prevent particles larger than approximately 60-80 micrometers from passing through.

In some embodiments the second filter s posttioned between Imm — [0mm from

the base of the cartridge.

10
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The beverage filter device is designed to it into a single serve beverage cartridge
of this invention. In typical embodiments, the beverage cartridge is generally
frustoconically shaped and comprises 8 pisrceable Hd, and a cup with a liguid
impermeable base and side walls which are plerceable, The base has a predetermined

§  shape which can be flat, substantially flat, concave, or convex, bat is typically

substantially flat.

The cup has an access opening at the end opposite to the base that is covered by the
pierceable lid. The lid is pierceable to accommodate the injestion of liquid to combine
16 with a beverage medium within the cup to form an extract {brewed beverage). Suitable

materials for the lid include metallic/polymer laminates well known in the art.

A beverage filter device of this invention is secured inside the cartridge to the side
walls. A beverage medium is located tn the cup between the beverage filier device and the
15 hd.

The cartridge is capable of allowing a standard single serve beverage machine such
as one manufactored snder the trademark “KEURIG®” t¢ pierce the Hid and base of the
cartridge and inject Hguid through the lid on the access opening to the beverage medium

20 and allow the outflow of an extract (brewed beverage) at the base. The beverage filter
device is capable of filtering out course sediment and establishing the water flow rate for
ideal extraction and/or dissohution. After the Hauid passes through the rigid filier and

second filter, it exits through the hols in the base of the cup.

25 For the purposes of this application, a beverage medium refers to any solid or
semi-solid substance with components that are soiuble or dispersed in water or other
agueous schitions and when combined with water or other agueous solution forms an
extract {brewed beverage) fit for human consumption. For the purposes of this
application, a beverage medivum can include ground coffes beans, ground cocoa beans, tea

30 leaves or other plant matier that when combined with water or other agueous solution
forms an extract or mixture {brewed beverage) fit for human consumption. The beverage

medium can also include flavorings and vitamins, both natural and artificial.

i1
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In some embodiments, the cup of the cartridge has a frustoconical shape. The cup
is fully enclosed and sealed by a lid with the beverage filter device of this invention inside.
The cup may be made of any liguid impermeable malerials that are safe to store Hems
meant for human consumption. In some embodiments, the cup is made of a rigid material,
for example, plastic used in conventional single serve baverage machings. In other
embodiments, the cup and lid may be fabricated from any commercially available liquid
impermeable materials, including plastics, papers, metals such as aluminum, gic. An
example of a suitable material is polyethyiene/ethyi vinyl alcchol/polystyrens. Similar
malerials are also suitable. The cup and d may opticnally include an oxygen barrier

tayer.

In some embodiments, the cup has at least one inset, indentation or profrusion in its
side walls 6 secure the beverage filter device of this invention, The inseis, indentations or

protrusions form features referred to herein as a Hp or a seat.

The seat in the cup is an {uset, indentation, or protrusion in the side walls of the
cup positioned below the beverage filter device. The beverage filier device can optionally
rest on top of the seat inside the cup or in some embodiments, optionally be secured to the
seat inside the cup. In some ermnbodiments, this relationship ensures that the filter is
correctly oriented in a straight Unear trajectory between the base and the access opening of
the cup, In some embodiments, the seat is an indentation in the side walls that functions as
an optional resting surface for the beverage filter device by allowing the ring of the

beverage filter device to optionally rest on top of it

in some embodimentds, the bottors edge of the base of the ring of the beverage filier
devics comes to 4 point referred {0 hereln as a spike. The spike serves to aid assembly of
baverage filter device by providing a bonding site for the second filter. Where present, the
spike opticnally resis on the top of the seat. In some embodiments the spike does not

{ouch the seat.

12
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In some embodiments, an optional protrusion of the cup wall forms a cavity on the
inner surface of the cup wall that is reforred o herein as a lip. The optional lip is
positioned to align with an optional rim on the beverage filter device when the beverage
filter device is positioned in the cup. In some embodiments, the lip receives the rim of the
filter device in a male/female stvle connection where the Hp is the female component and
the rim is the male component and functions to ensore the correct alignment of the filter
within the cup. Additionally, in some embodiments, this interaction acts to prevent the
beverage filter device from moving vpward o the cup, In sorme embodiments, this
interaction acts as the primary locking mechanism which secures the filter into the cup. In
some embodiments the beverage filter device can be bonded to ane or both of the
indentions. The cooperation of the lip and seat effectively prevent the beverage filter
device from moving out of position within the carividge and optionally prevent either or

hoth its upward or downward movement.

Inn some embodiments the seat/lip is positioned near the bottors of the capsule, e,
in the bottom 10% of the capsule. In some other embodiments the seat/lip can occur
anywhere along the side walls where positioning will form a chamber of a volume that
will allow the storage of the beverage medium above the rigid filter and where the second

filter will not divectly contact the bage of the cariridge before or during a filtration step.

In some embodiments, the seat is a protrusion that forms a cavity that secures the
filter device. In some embodiments, beverage filier device is held in the seat and/or Hp by
friction fit. In some other embodiments, the beverage {iher device is secured 1o the seat
with adhesive or bonded (o the seaf, for example, by sonic welding or heat melt, Tn some
alternative embodiments, a conventional adhesive is used trstead of a seat and/or lip to
secure the filters to the sidewall withowt insets, indentations or protrusions ot they are
heat-fused or otherwise bonded to the sidewalis. In some embodiments the spacer
functions o help lock the beverage filter device in place to the side wall. This locking can
be achieved by a friction it between the spacer and the side-walls or lip or by adhesion or

heat-fusion of the spacer to the sidewall,

i3
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In some embodiments, the bottom of the spacer contacts and is supporied by the
seat in the cup, Specifically, the bottom surface of the spacer is bonded to the sscond filier
and therefore the second filter surface contacis the surface of the seat. However, the spacer

provides the structural support of the beverage filter device on the seat,

The beverage filter device is arranged so that the rigid filter is the top filter. The
rigid filter faces the beverage medium and the lid, The spacer helps secure the beverage
filier device to the side walls, The second filter is the bottom filter and faces the

bottom/base of the cartridge,

In some embodimenis, the rigid filter is convex with the convex side facing
towards the access opening. This design aids the filtering process and optimizes the

available volume of water passing through the boverage medium,

The beverage filter device functions as 3 complete filtration solution inside the
cartridge, The beverage filter device will primarily be used to filter the extract (brewed
beverage) formed from the beverage medium. In 2 typical embodiment, the capsules are
compatible with standard single serving brewers, for example, KEURIG® Brewer, which

ts designed o accept individual single-serve capsules of a particular size and shape,

Other objects, features and advantages will occur to those shilled in the art from

the description herein,

Brief Description of the Drawings

FIG. 1 is a top perspective view of a beverage filter device.

FIG, 2 is 3 top view of a beverage filter device,

FIG. 3 is a side view of a beverage filler devies,

FIG. 4 is 8 bottom view of a beverage filter device.

FIG. § is a bottom perspective view of a beverage filter device.

FIG. 6 is a bottom perspective view of another beverage filler deviece.
FIG, 7 is a top view of a beverage filter device inside of the cartridge.

FIG. B is a side sectional view of a beverage filter device inside of the cartridge.

P4
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FIG. 9 is a bottom view of another beverage filter device,

FIG. 10 is a top view of another rigid filter.

Fi3. 11 is a side view of a rigid filter of Fig. 10,

Fi(3. 12 shows another beverage cartridge (211) of the current invention,

FIG. 13 is a top view of another beverage filter device,

FIG. 14 is a side view of the beverage filier device of FIG 13,

FIG. 15 is a side sectional view of another cartridge with a beverage filter device.

FIG. 16 18 an expanded view of an area of a cartridge designated in FIG 15,

Diatailed Description of the Drawings

Figure 1 shows a top perspective view of a beverage filter device 1. Beverage
fitter device 1 is made up of a rigid filter 2 positioned on top of a spacer 4 which is
positioned on top of a second filter 3, In the embodiment shown, the spacer 4 is a ring that
extends around the perimeters of the rigid filter 2 and second filter 3 and is connected or
bonded to both filters (2 and 3}, On the cuiside edge portion of rigid filter 2 is rim 9,
which is optional. The rigid filier 2 has holes 5 in iis surface, Rigid filter 2 also inchudes
optional reinforcing members 6, optional reinforcing ring 7, and optional separator §

below the top surface 101,

Figure 2 shows a top view of the beverage filter device 1. The top surface 101 of
the rigid filter 2 without holes is optioval region 19, Region 19 includes the center of rigid
filter 2 and areas that correspond (o the location of structures on the bottom surface of the
rigid filter 2. These structures are for example, the reinforcing members 6, reinforcing

ring 7, and separaior 8.

Figure 3 shows a side view of the beverage filter device §. In the embodiment
shown in figure 3, the top surface 101 of rigid filter 2 has an optional dome shape. Figure
3 also shows second filter 3 which is connected or bonded to the perimeter of spacer 4,
Spacer 4 is also connected or bonded to the perimeter of the rigid filter 2; however, the rim
9 of rigid filter 2 extends slightly beyond the surface of spacer 4. In the embodiment

s
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shown in Figure 3, the separator § has sides 102 that optionally taper toward the center as

they extend away from the bottom of rigid filter 2.

Figure 4 shows a botiom view of beverage filter device 1. In the embodiment
shown, the separator 8 is aligned with the reinforcing members 6. Additionally, the
diameter of the reinforcing ving 7 is defined by the length of the separator & In the
embodintent shows the second filter 3 is optionally lose, i.e. there is more filter material
than is need to cover the area whose perimeter i3 defined by the spacer 4. This excess
maierial provides more surface area for filtration than if the second filter were stretched
taught across the area whose perimeter is defined by the spacer 4. In some embodiments,
the second filter 3 is connected or bonded o the separator 8, in other embodiments the

second filter 3 18 not connected or bonded to the separator 8.

Figure § shows a bottom perspective view of the beverage Slter device 1. In 2ach
embodiment shown, the reinforsing members 6 and the reinforcing ring 7 have heights
that are optionally less than the height of the spacer 4. In embodiments shown, the
separator § has a height optionally greater than the height of spacer 4. In some
embodiments, the reinforcing members 6 and the reinforeing ring 7 have the same height,

Figure 6 shows a boftom perspective view of the alternative beverage filter device
16, inthe aliernative embodiment, the second filier 3 is stretched taught. In these
embodiments, the second filter 3 contacts the separator 8 and is optionally bonded or

connecied 1o 1L

oy

Figure 7 shows a top view of the beverage filter deviee inside of cariridge 11 with
cup 15 and beverage filter device 1. The top surface 101 of rigid filter 2 of beverage filter

devive 1 is flush with the side walls 14 of the cup 15,

Figure 8 shows a sectional view of beverage filter device 1 inside of the cartridge
i1, In some embodiments, cartridge 11 is generally frustoconically shaped and comprises
a cup 15 with a lguid impermesable pierceable base 16 and side walls 14, The base has a

predetermined shape which can be flat, substantially flat, concave, or convex, but is

id
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tvpically substantially flat. The cartridge bas an access opening 17 at the end opposite to
the base 16 that is covered by a plerceable 1id 18, The cup 15 of cartridge 11 has an
optional seat 12 which, in the embodiment shown, is an indentation in the side walls 14 of
the cup 15 positionad below the beverage filter device 1. The seat 12 functions as a
support for the beverage filter device 1 by allowing the spacer 4 of the beverage filter
device 1 to rest on top of it. Tn the embodiment shown, an optional protrusion of the cup
wall forms a cavity on the inner surface of the cup wall which is lip 13, Thelip 13 &
positioned to align with the rim ¢ of the beverage filter device when the beverage filter
device 1 is positioned or seat 12 of cup 15, The lip 13 receives the rim @ of the beverage
filier device in a male/female siyle connect where the lip 13 is the female component and

the rim @ is the male component.

Figure 9 shows a bottom view of an alternative embodiment of beverage filter
device 1. In the embodiment shown optional reinforcing members & and the reinforcing
sing 7 have been removed however, separator 8 remains. Additionally, the only hole-less
region, region 19 is in the center of the rigid filter corresponding to the region ocoupied by

the separator on the underside.

Figure 16 shows an aliernative embodiment of a filter device 230 with the holes

213 of the ridge filter 206 in a desired pattersn,

Figure 11 shows an alternative embodiment of 2 beverage filter device 230 having

3 rigid filter 206 of figure 10 and a second filter 207, Figure 11 also shows rim 209

Figure 12 shows an alternative embodiment of a beverage cariridge 201 of the
current invention comprising & cup 202 with side walls 203 and a pierceable base 204, and
an access opening 205, A rigid filter 206 and a second filter 207 of a beverage filter
device are positioned between the base 204 of the cup and the access opening 203, A
pierceable Hid 221 is positioned over access opening 205, A beverage mediom 210 s

positioned between the access opening 203 the rigid filter 206,

PCT/US2014/011021
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The rigid filter 206 and second filter 207 have a space 208 between them provided
by a spacer 214, The spacer 214 also secures the rigid filter 206 and second filter 207 to
each other. Rigid filter 206 is scoured in position by a lip 211 that is inset in sidewalls 203
and an optional seat 212 which s an inset in side walls 203. The lip 211 protrudes

5 inwardly from the side wall 203 and traps the rim 209 under it, preventing the apward
movement of rigid filter 206 and second filter 207, During assembly, the rim 209 of the
spacer 214 is pushed under the lip 211, The seat 212 prevents the downward moverent
of the rigid filter 206 and second filter 207, In some embodiments, the bottom surtace of
the spacer 214 rest againat the seat 212, In some embodiments they only contact, for

10 example, during manufacturing.
The beverage cartridge 201 also has an optional valve 215 in lid 221 that is capable

of relegsing pressure from inside of beverage cartridge 261,

15 Figure 13 illustrates a fop view of another embodiment of the filter device 330
Figure 13 show the rigid filter 306, The holes 313 of the filter are round and arranged in
quadrants comprising four rows of holes around the center of the filter.

Figure 14 iliusirates a side view of filier device 330 showing the rigid filter 306

20 second filter 307 and optional spike 3240,

Figure 15 tllustrates a cutawsy view of a beverags cartridge 301 which includes a
filter device and a cup 302 with side walls 303 and a plerceable base 304, and an access

opening 305, A pierceable lid 321 is positioned over access opening 303 shown with

N3
L

optional valve 315, A beverage medium 310 is positioned between the access opening

305 and the rigid filter 306,

A rigid filter 306 and a second filter 307 are positioned between the base 304 of

the cup and the access opening 305, The rigid filter 306 and second filter 307 have a
30 space 308 between them provided by spacer 314, The spacer 314 also secures the rigid
filter 306 to the second filter 307, Additionally, the rim 309 of the spacer 314 acls as a

male member and interlocks with the lp 311 which acts as a female member and this

18
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interfocking secures rigid filter 306 and second filier 307 to the side walls 303, The seat
312 is an indention in the side walls 303 which provides & stop for the downward
movement of the filiers, for example, during manufacturing. The spike 328 5 positioned

along the bottom edge of the spacer 314, The spike 320 may temporary contact the seal

L

312 in some instances, for example, during manufacturing, however, gensrally, the spike
320 does not contact the scat 312,

Figure 16 is a zoomed in view of the area designated In figure 15, Figure 16 betler
shows the interaction between the Hp 311 and the rim 369, Figure 16 also better shows the

it positioning of spike 320 and seat 312 with space 322 between the spike 320 and the seat

17
4o

The following are aspects of the present invention

Aspect 1. A beverage cariridge comprising;
15 A a cup having a plerceable base with side walls that extend from said

pierceable base to form an enclosure with an access opening opposite the pierceable base,
B a beverage filter device positioned between the plerceable base of the cup
and the access opening comprising a rigid filier, a second filter and a spacer between the
rigid filter and the second filter connected to both the rigid filter and second filter, wherein
20 the rigid filier is positioned closer to the access opening than said second filter,
C. a pierceable Hd covering the scoess opening, and
o, a beverage medium positioned in the cop between the access opening and

the beverage filter device.

25 Aspect 2. The beverage cartridge of Aspect 1, wherein the rigid filter
additionally includes a rim at its periphery and the beverage filter device is secured in
position by a lip and a seat in the side walls of the cup wherein the lip is positioned to
align with the rir at the periphery of the rigid filter and the seat is positioned below the
beverage filter device,

30

Aspect 3, The beverage cartridpe of Aspect 1, wherein the rigid filter is

convex towards the access opening,
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Aspect 4. The beverage cartridge of Aspect 1, wherein the rigid filter has
holes positioned in an area beginping lmm - Smun from the center of the rigid filter and

ending Imm-5Smm from the edge of the rigid flter,

Aspect S, The beverage cartridge of Aspect 4, wherein size of the holes and
for voids in the rigid fiiter are from /64" to /16" in diameter and the size of the holes

and/or voids in the second {ilter are from sbout 1-200 micrometers.

Aspect 6. The beverage cariridge of Aspact |, wherein the beverage medium

is gofiee or tea,

Aspeet 7, The beverage cartridge of Aspsct 1, wherein the second filter is

positioned between fmm - 10mm from the base of the cup.

Aspect 8. The beverage cartridge of Aspect 1, wherein the spacer has a
thickness of from 1 wum to 10 mum and provides a distance of at least | mm between said
rigid filter and said sccond filter.

Aspect 9, A beverage filier device comprising:

A, a rigid filter with a plurality of boles and /or voids that are from 0. Hmm ~
3mim at their widest point,

B. a second filter with a plurality of boles that are from 1-200 micrometers
wide at their widest point, and

C. a spacer which has a thickness of from | mm to 10 nun that separates said
rigid filter from said second filter by a distance of at lsast | mm, while providing a
connection between said rigid filter {or said second {filter to form a unitary piece, wherein
said beverage filter device is adapted for use in a single serve beverage caririsdge.

Aspent 10, The beverage filter device of Aspect @ which additionally

conywises a separator positionsd between the rigid filter and second filter that is bonded fo
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at least one of the rigid filter or the second filter {o separate the rigid filter and second

filter,

Aspect 11, The beverage filter device of Aspect 9 wherein the rigid filter is

convex in the direction away from the second filter,

Aspect 12 The beverage filter device of Aspect 8 wherein the boltom surface

of the rigid filter has reinforcing members,

Aspect 13, The beverage filler device of Aspect 9 wherein the boltom surface

of the rigid filter has a circular reinforcing mersber.

Aspect 14, The beverage filter device of Aspect 12 wherein the vigid filter has a

plurality of holes in a pattern that forms at least one hole-less region on the surface.

Aspect 15, The beverage filter device of Aspect 14 wherein the center of said
rigid filter is a hole-less region.

Aspect 16, The beverage filier deviee of Aspect 14 wherein the hole-less region
conforms to regions of the rigid filler where the bottom surface of the rigid filter has a
reinforeing member, a reinforcing ring, or a separator,

Aspect 17. The beverage filter device of claim @ wherein the second filter s 2

polymer mesh with uniform pores.

Aspect 18, The beverage filter device of Aspect @ whersin the second filteris a

polymer mesh with non- uniform pores.

Aspect 18, The beverage filter device of Aspect 10 wherein the length of the

separator is greater than the thickness of the spacer.
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Aspect 20 The beverage filter device of Aspect  wherein the bottom edge of

the spacer cornprises a spike,

Aspect 21, The beverapge filter device of Aspect 1 wherein the center of the

second filter is atached to said separator.

Aspect 22. A beverage cartridge which has a beverage filter device of Aspect 9,
Aspect 23, The beverage cartridge of Aspect 1 wherein the lid has a valve that

iz capable of releasing pressure from the inside of said cartridge.
Aspect 24, The beverage carridge of Aspect 9, wherein g bottom edge of the

spacer of the filter device does not contact said seat in the side walls of the cup.

Aspect 25. A rigid filter having which bas a domed shape and a plurality of
holes and /or voids that are from 0. 1yam — 3vun at their widest point, wherein said rigid
filter is adapted for mounting in a single serve beverage cartridge having an access
opening, wherein said rigid filter is convex in the direction toward said access opening

when mounied in said single serve beverage cartridge.

Aspect 26. A rigid filter of Aspect 25 having a phurality of holes in a patiern
that forms a hole-less region in the center of said rigid filter and at the periphery of said

rigid filier.

Aspect 27.  The rigid filter of Aspect 25 having a plurality of holes positioned
in an area beginning lmm -~ Smum from the center of the rigid filter and ending Loun-5mm

from the edge of the nigid filier.

Aspect 28, The rigid filter of Aspect 27 having a plurality of holes of from

17647 1o /16" in diamster,

22
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WHAT IS CLAIMED:
I. A beverage cariridge comprising:
A a cup having a pierceable base with side walls that extend from said
pierceable base to form an enclosure with an access opening oppostie the plerceable base,
B. a beverage filter device positioned between the plerceable base of the cup
and the access opening comprising a rigid filier, a second filter and a spacer between the
rigid filter and the second filter connected to both the rigid filter and second filler, wherein

the rigid filter is positioned closer to the access opening than said second filter,

£, a plerceable lid covering the access opening, and
. a heverage medium positioned in the cup between the acoess opening and

the beverage filier device,

2. The beverage cariridge of claim 1, wherein the rigid filter is convex towards the

JeCOSE Open 1!’18’

3. The beverage cartridge of claim |, wherein the rigid filter has holes positioned in
an area beginning tmnt - Smm from the center of the rigid filter and ending Imm-Smm

from the edge of the rigid filter,

4. The beverage cartridge of claim 3, wherein size of the holes and for voids in the
rigid filter ave from 1/84" to 1/18" in diameter and the size of the holes and/or voids in the

second filter are from abont 1-200 micrometers,
5. The beverage cartridge of claim 1, wherein the beverage medium is coffes or tea,

8. The beverage cartridge of claim 1, wherein the second filter is positioned between
foun — 10mm from the base of the cup.

~

7. The beverage cartridge of claim 1, wherein the spacer has & thickoess of from |
mm 10 10 nun and provides a distance of at least 1 mm between said rigid filter and said

second filter,

o]
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8. A beverage filter device comprising:
A a vigid filter with a plurality of holes and /or voids that are from 0. 1mm ~

3mwm at their widest point,

B. a second filter with a plurality of holes that are from 1-200 micrometers
wide at their widest point, and

. a spacer which has a thickness of from 1 o to 10 nun that separates said
rigid filter from said second filter by a distance of at least | mm, while providing a
connection between said vigid filter for said second filter to form a unilary piece, wherein
said beverage filter device is adapted for use in a single serve beverage cariridge.
a, The beverage filter device of claim § wherein the rigid filter is convex in the

direction away from the second filier.

i, The beverage filter device of claim 9 wherein the rigid filter has a plurality of holes

in a pattern that forms at least one hole-less region on the surface.

Pl The beverage filter device of claim 10 wherein the center of said rigid filter is a

hole-less region.

12 The beverage filter device of claim § wherein the second filter is a polymer mesh

with aniform pores.

i3 The beverage filter device of claim 8 wherein the second filter is a polymer mesh

with non- uniform pores.

14, The beverage filter device of claim § wherein the bottom edge of the spacerisa
apike.
15. A beverage cartridge which bas a beverage filter device of claim 8,
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16, The beverage cartridge of claim 1 wherein the lid has a valve that is capable of

releasing pressure from the fnside of said cartridge.

£7. The beverage cartridge of claim 8, whereln a bottom edge of the spacer of the filter

device does not condact said seat in the side walls of the cup,

8. A rigid filter having which has a domed shape and a plurality of holes and /or
voids that are from 0.1mue — 3mm at their widest point, wherein said rigid filter is adapted
for mounting in a single serve beverage cariridge having an access opening, wherein said
rigid filter is convex in the direction toward said access opening when mounied in said

single serve beverage cartridge.

18, A ngid filter of claim 18 having a plurality of holes in a pattern that forms a hole-
fess region in the center of sald rigid filter and at the periphery of said rigid filter.

20, The nigid filter of ¢laim 18 having a phuality of holes positioned in an area
beginning lmm - Smm from the center of the rigid filter and ending Imm-Smm from the
edge of the rigid filter.

21 The rigid filter of claim 18 having a plurality of holes and/or voids of a size from

1/64" 1o 1/16" in diameter.
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