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This invention relates to disposabie single serve beverage filter cartridges.

DESCRIPTION OF THE PRIOR ART

A known disposable single serve beverage filter cartridge is disclosed in U.S.
Patent Nos. 5,325,765 and 5,840,189 (Sylvan et al.), dated respectively July 5, 1954
and November 24, 1998, the disciosures of which are herein incorporated by reference.

This beverage filter cartridge is comprised basically of an impermeable
yieldably-piercable cup-shaped outer container internally subdivided by a permeable
cone-shaped filter into first and second chambers. A granular or powdered dry
beverage medium, e.g., roasted ground coffee, is stored in the first chamber, and the

. container is closed by an impermeable yieldably piercable lid.

During a processing cycle, the lid and container bottom are pierced,
respectively, by tubular inlet and outlet probes. The inlet probe admits heated liquid
under pressure into the first chamber for infusion with the beverage medium, and the
resulting brewed beverage passes through the filter into the second chamber from
which it exits via the outlet probe for delivery to an underlying cup.

This known beverage filter cartridge has gained rapid and increasmgly
widespread acceptance, notwithstanding several problems that have persisted since its

initial introduction. One such probiem stems from a tendency of the container side_
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Still another problem stems from heat sealing the upper rim of the filter at or
closely adjacent to the upper rim of the container side wall. This increases the
unoccupied so called “head space” between the outside of the filter and the surrounding
container wall, and also limits the maximum amount of beverage medium that can be
stored in the cartridge to that which can be contained within the filter. In some cases,
this can compromise the strength of the resulting brewed beverage. Beverage strength
can be optimized by filling the filter to its maximum capacity, but this can result in
errant granules of the beverage medium spilling onto the container rim. This in turn
can disrupt the integrity of the seal between the cover and the container rim.

Among the objectives of the present invention is a strengthening of the
container side wall to thereby resist buckling when the container bottom is punctured
by the outlet probe of the brewer.

Companion objectives include a beneficial increase in beverage medium storage
capacity, improvements in the manner in which the filter component is seaied to and
radially supported by the container side wall, as well as improvements in the manner in

which the lower end of the filter is positioned and anchored to the cartridge bottom.
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is available for piercing by the outlet probe. The filter projects downwardly into and is
secured within the sump at a location safely out of harms way with respect to the
piercing action of the outlet probe. A beneficial decrease in head space is also realized
by locating the lower end of the filter in the reduced diameter sump.

In a third embodiment of the present invention, the circumferentiaily spaced
flutes protrude sufficiently inwardly into the container interior to radially contact the
filter element at circumferentially spaced locations. This radial contact beneficially
guides the filter element into its centrally located position during assembly of the
cartridge components, and, during the processing cycle, provides radial support which
resists distortion and possible bursting of the filter element.

These and other features, objectives and advantages of the present invention
will now be described in greater detail with reference to the accompanying drawings,

wherein:

BRIEF DESCRIPTION QF THE DRAWINGS

Figure 1 is a perspective view of a disposable beverage filter cartridge in



guides the filter element into its centrally |ocated position during
assenbly of the cartridge conponents, and, during the processing cycle,
provi des radi al support which resists digtortion and possi bl e 0bunaYy i@ of
the filter element. These and other features, objectives and advant ages of
the present invention wll now be described in greater detail wth

ref erence t o aetpedance vikpong cm§odimani afdike pradsat iavemtion; BRI EF DESCRI PTI ON OF THE

DRAWNGS Figure | P‘szggszﬁﬁe& loggd ?igﬁaec?ltrc i) SPIRABLE ?Ségﬁ&téﬂg bé beer

cartridge in 4 03 accordan th one enbodi nen pr esent

i nventi on; Fibgudregefiites canridgedhowadn Ppuspiect i ve vi ew of the basic conponents
of the beverage filter cartridge shown in [{:i gure 1;015}?9ure.%i a sjde

el evational view GH8WHE et 8idgFlevpiqnak yiepaph I PHEFTads | ATIERE RO M D

Fi gures 4 a”q:iéu—@rle vertical and horizontal sectional views taken,
respectively, “on fines 4-4 and 5-5 of Figure 3; Figure 6 is an enl arged
sectional view of Figuresv jand t5i apm vertical hed hibtizantal eeationzl digws dakenstespastivaly.Fi gur e
4, Figure 7 is an gnlar eg Y%ewo_ a portion of the side wall of the

bever age - car®rliR§ 7443‘1811 8L 8¢ 4 sectional view taken along |ine 8-8 of

Figure 7; Figure Sihfed iDah Rt eiReiliviéy ¥ £hmQfortontifIROSRdY rthidhd &
cartridge in ti accordance with a second enbodiment of the present
i nvention; .CGhowhdmFiguodii s a side el evational view of the filter cartridge

Shown i n Fi gures diga e o0 erglied I ol B eleified wal S BRRMHRE,
taken al ong ldaneidge2- 12 of Figure 10;

Figure 8 is a sectional view taken along line 8-8 of Figure 7;

Figure 9 is a bottom perspective view of a disposable filter cartridge in
accordance with a second embodiment of the present invemi'on;

* Figure 10 is a side elevational view of the filter cartridge shown in Figure 9;

Figure 11 is a bottom view of the filter cartridge shown in Figures 9 and 10;

Figure 12 is an enlarged cross sectional view taken along line 12-12 of Figure
10;

Figure 13 js a perspective view of a disposable beverage filter cartridge in

- accordance with a third embodiment of the present invention;

Figure 14 is an exploded perspective view of the components of the beverage
filter cartridge shown in Figure 13;

Figure 15 is a side elevational view looking in the direction depicted by the
arrow “x” in Figure 13; )

Figure 16 is another side elevational view looking in the direction depicted by
the arrow “Y” in Figure 13;

Figure 17 is an enlarged bottom view of the beverage filter cartridge shown in
Figures 13-16;

Figure 18 is an enlarged vertical sectional view taken along line 18-18 of Figure
16;

Figure 19 is a vertical sectional view taken along line 19-19 of Figure 18;

Figure 20 is a horizontal sectional view taken along line 20-20 of Figure 19;

and



Figure 13 is a perspective view of a disposable beverage filter cartridge
In accordance with a third enbodi nent of the present invention, Figure 14
i s an expl oded perspective view of the sconponents of the bever &y& MAYi 200ker
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bever age fiPC¥PRETEdE&"€Adwn in Figures 13-16; Figure 18 is an enl arged
vertical sectional view taken along Iine 18-18 of Figure 16; Figure 19 is a
vertical sectional view taken along line 19-19 of Figure 18; Figure 20 is
a horizontal sectional view taken along line 20-20 of Figure 19; and 5 0 3
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cartridge as——strowr 1 Frgures 18 and 19. DETAILED DESCRI PTI ON OF PREFERRED
EMBODI MENT Wth reference initially to Figures 1-5, a beverage filter

Gener al 'y depi ot Baageicrace Wshipentss T iestrase S5 BIETE BARONENTs of
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general | y cone-shape ter element 14, and a planar circular 1lid 16. The
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upwardly fromthe battomto a circular ri ' Dkt eni ng
24. Wth rSHBFLAREAR 14 i20FFAFY ytc?)neﬁhﬁ%crd?sﬂ g%ege%eﬁm\?\ndﬁag%g seegﬁ‘%uﬁglto t he
side wall 2@4hgs an upper section 20a extending downwardly fromthe rim 22

to an internmedi ate section defined ) .
The cup-shaped container 12 has a bottom 18, and a side wall 20 extending

upwardly from the bottom to a circular rim 22 surrounding an upper opening 24. With
reference additionally to Figures 6-8, it will be seen that the side wall 20 has an upper-
sectionjiba extending downwardly from the rim 22 to an intermediate section defined
by an inwardly tapered ledge 20b, and a lower tapered section 20c extending
downwardly from ledge 20b to the bottom 18.

The upper wall section 20a js preferably subdivided mto upper and lower

segments 20a” and 202”. Moving down the cup, segment 20a” is flared outwardly,
and segment 20a” tapers inwardly, with the juncture therebetween defining a stacking

shoulder 20d. The bottom 18 is optionally and preferably provided with an upwardly
protruding central boss 18a.

: The lower tapered wall section 20c is configured to provide a plurality of
circumferentially spaced flutes 20e, the upper ends of which terminate beneath the
intermediate section defined by ledge 20b, and the lower ends of which terminate as
indentations in the bottom wall 18. ‘

Tt will be seen from Figure 8 that the depths “d” of the flutes 20e gradually
increase from a minimum at their upper ends to a maximum at their lower ends.
Likewise, as can be seen from Figure 7, the widths “w” of the flutes also graduaily
increase from 2 minimum at their upper ends to a maximum at their lower ends.

The cup-shaped container is preferably thermo-formed vacuum moided from an
impermeable yieldably piercable heat sealable material having a nominai thickness of
0.031" and comprising, for example, polyethylene/EVOH/polystyrene supplied by
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the lid 16 to the rim 22.

At the onset of a processing cycle, the lid 16 and container bottom 18 are
pierced, respectively, by tubular iniet and outlet probes 28, 30 (see Figure 3). The
inlet probe 28 admits a heated liquid, typically hot water, into chamber A where it
infuses and combines with the beverage medium M to produce a beverage. The
beverage passes through the filter element 14 into chamber B, from which it exits via
outlet probe 30.

The second embodiment illustrated in Figures 9-11 is similar in many respects
to the above-described first embodiment. Similar features of the second embodiment
have been identified with similar reference numerals in a two hundred series. Thus,
for example, reference numeral 10 identifies the filter cartridge of the first
embodiment, and reference numeral 210 identifies the filter cartridge of the second
embodiment.

In the second embodiment, the container bottom 218 is configured to provide a
downwardly protruding centrally disposed reduced diameter boss 218a defining an
interior sump 218b surrounded by an annular substantially planar bottom area. The
bottom of the conical filter element is received in and secured to the bottom of the

sump as at 213c.



i nternmedi ate wall section defined by tapered | edge 20b. The taper angle of
the | edge 20b closely approxi mtes the taper angle of the filter el enent
14, thereby facilitating the task of securely and reliably heal 34 200
the two together. The filter elenment serves to subdivide the interior of
the container 12 into first and second chanbers A, B. A dry granular or
powder ed beveragmenmﬂhmchntyn\hmteldymgFigufbd raeﬁasﬁsedlsoosixhﬂﬂem mfangt or ed

in chanber A, and t on er opening 24.is_clos b S t he
0 1e to iR pADS Tt Sripolgiets AFeTs SPEeerrs TEYE Pt [ETi g and
cont ai ner b&hh&l‘?cﬂegerﬁé‘ﬁum&'aﬁr&ﬁ%aﬁ]ﬁ%@ﬁ&ﬁdré’@éeﬁcs by tubular inlet and outl et
probes 28, 30 (see Figure 3). The inlet probe 28 adnits a heated I|iquid,

typical ly hot wdkhermajondidiersneenbrwesn indiret dnd thirh tobedmanty ltﬁiﬁbﬂlné%ﬁm th the

bever age m M t Th Ver a h the
T L ere, Tt 4 BB R % EDE S Aych e BTSSR TR 18T e f{°9%e?obe 30.
The Second ﬂﬂb@ﬂm&eﬁmalah&lﬁidvme&ﬁdlmrhuﬁp&uf&&h&ﬁlﬂc& clemesi Fid.ar i n many
respects to the above-described first enbodinment. Simlar features of the

second enbodi nenn lightpbthsdersaeiagnit iwill agwibe 2ppsiciatadaby feseidlirdeinigdral s in

a two hundr erie §§%| lbeddda edﬁﬁ%rlfles
the filter @ﬁﬁ'?’?lpé Bt ];vﬂtlﬁﬁonf’l F'S S? OFadvra.St%Eé's %hgkﬂeﬁrsgﬁc?g nu%rera 210
i dentifies gdeidpe | ekribalr tifi t,ﬁgepfﬁvxduISE sefersmnced qmtmdl mefor éxamplee thecond
enbodi ment, the container bottom 218 |s configured to

d d dl
pr ot rudi ng ' eiegmiagenyally wpsd dintssedlse aoed%%%oérm%%‘ge’?%&%%eﬁ%ﬂ “%}{:(nmar d
nterior SulBigd Rl bR HRoRYmAR pRANI ! ! itk Bdte0. YT dppér ﬂlﬁést om

area. The omo he conical filter el'enent iS received in and secured
to the bott 820eaff LhmmndSmh)pdlasnmffei’IE::addEd ed*@nwga(oﬁmﬂsrh@noﬁmgdh@ﬁﬁﬁdl ment

e, S b2 et e Ml RIS bl
reference ngier Alementdidtbeidy ArebRbay MengfiRibnSe{ preﬁurlzed hcated liquid into the
beverage medium.

In all embodiments, the downwardly diverging and gradually deepening of the
flutes serves to promote downward flow of the brewed beverage in chamber B while
beneficially enconraging turbulence. The upwardly protruding bosses 18a, 318a on the
container bottoms of the first and third embodiments provide readily accessible support
platforms for the bottoms of the filter elements. Securing the bottoms of the filter
elements to the bosses 18a, 218a insures that the filter elements will not be punctured
by the outlet probe 30.

The small diameter sump 218b defined by the downwardly protruding boss
218a of the second embodiment receives the lower end of the filter component in a
confined space which beneficially decreases head space and further assists in positively
locating and safeguarding the filter from damaging contact with the outlet probe.

The tapered ledges 20b, 220b, 320b of all embodiments provide distinct and
readily accessible lands to which the filter elements may be reliably joined by heat
sealing. The upper ends of the flutes 20e, 220e, 320e terminate below the ledges 20b,
220b, 320b, thereby insuring that the ledges are not interrupted by discontinuities that
would be detrimental to the critical seal of the fiiter elements to the container side
walls.

The upper comtainer sections 20a, 220a, 320a above the filters provide
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upwar dly protrudi ng bosse i : first
and third en%%%qor?gﬁf's%e&g/ %f‘g%?%lgé%%f%%c%g?snp Wg&’g{ﬁgg‘é‘?@&%?gﬁ%ﬁs or the
bottoms of tpefdrilly ebe edubsegnémly Baclusedngeitiee individonily ofr tihe bitchdser with

el ements to the bosses 18a, 218a insyres that the filt el ene il not

r nts
he punct ur edimpsymesble WaPPEES-pEYerialp forrpigh é‘f‘?ﬁ?ﬂmg&iaé‘?rﬁfﬁrlmgﬂﬂpaﬁ%%«gfi ned
by the dom%r%%ﬁgqu@m’mnﬁme&f_ the second enbodi nent receives
nd o e filt

the | ower e er conponent 1'n a confined space which

beneficial | y decr ahsmgh tba grespat cievenion fhas theer dessgbesht with meforenre ity geyeral

| ocating and safeguarding the filter from damagi hg.contact with th ut | et
probe. The té‘Bg?‘Bﬂe’F‘%dﬁ “chg’fm%o&‘(’dgrfﬁﬂo%far}gl ?fngf%ﬁd?%&?fsm%r%wtg%ﬁ

di Sti nct - and oeth frf BR1A Scdpatsithelappitibciaiide {11 ter ol enents may be
reliably joined by heat Sealing. The upper ends of the flutes 20e, 220e,
320e term nate beMewlaile | edges 20b, 220b, 320b, thereby insuring that the

| edges are not interrupted by discontinuities that would be detrinental to
the critical seal of the filter elenments to the container side walls.



The upper container sections 20a, 220a, 320a above the filters provide 8 0
3 . MAY 2004 beneficial increases in avail able storage capacity, éor t he
beverage medium This increased storage capacity nmakes it unné% §§§?ﬂmio
fill the interior chanber Ato its maxi mum capacity, thereby safeguarding
the container rimfrom contam nation gﬁﬂAﬁ%Tant granul es of the beverage
medi um Al t hough the outer contai ner er have been descri bed as being
~ formed fﬁOﬁ]igFgrneable materials, it will be understood by those
skilled in the af't "EYFRSe Lkt ¥trdes wemprisingr asubtleaprdterdrataiaimgy (1€)

enpl oyed for one or both of these conponents. Were perneable materials
are enpl oyed, thbwﬁbﬁpbemed“@HNES]dgbsﬁdkhhu(mD&&&haﬁ@MthnﬂrQ%ﬁﬂﬂﬁﬁt|y
encl osed, either individually or in batches, with inperneable w appings.

Materials for subditomappi Rgs c@eflaMelh (KPP Wro ARGl SXanpl e EVOH
films, alumnumfoil, etc. Al though téeﬂgregéntg%n%gkyg%ﬁhﬁggbbggﬁ 8

described with rg 0 r nbodi ts, .vari oys changes,
modi fi cati ons anaén%F :}f igfg%esmﬁgé;debfgleﬁa% m.enbmqfﬁoﬁfwm%lefi)ackj?%eﬁg?cf"f%nﬁqwe
spirit and scope of the appended clainms. We claim 9 -CLAIMS 0 3 MAY 2004 A
beverage filter %EPP?Wﬁﬁg %@nﬁ?P@ﬂd@ &1 Uppttomapel, eud dmvingniminpenrd{yl2)
having a bottomwall (18) and a side wall (20) extending upwardly fromsaid

bottom wal | to adigbiging wall mitin an2fensyppeoertiisag Mrr YRRRA BARRICHSAERZ4) .
generally cone-shaped filter elenent (14) having a cl osed | ower end

supported on andarileesigéheliotos Al RAL ttﬁ’éni%%!n% Pf"@ﬁdhgci‘ﬂteﬂﬁera? 1§ AT erbé’

diverging wall with an open upper end, s ter enent "being configured
Second chanbers (xtpy oibds A5 L' fuuemie vickier B0 feea: # Frachs
chamber, and a lid (16) joined to said side wall (20) at said rim (22), said lid
being piercable to accommodate an injection of liquid into said first chamber
for combination with said beverage medium to produce a beverage, said
filter element being permeable to accommodate a flow of said beverage into
sald second chamber, and said bottom wall being piercable to accommodate
an outflow of said beverage from said second chamber to the exterior of said
cartridge; characterised in that said side wall (20) has an upper section (20a)
extending downwardly from said rim (22) to an inwardly projecting ledge
(20b), and a tapered lower section (20c) extending downwardly fr<lJm said

ledge to said bottom wall (18), with said filter element being joined to said

inwardly projecting ledge.



chanmber, and a lid (16) joined to said side wall (20) at said rim(22),
said lid being piercable to accombdate an injection of liquid into said
first chanber for conbination with said beverage nedi umto pro@dckan 2004
beverage, said filter el enment being &@rneable to accommodate a fl ow of

sai d. beverage into  said second chanber, and said bottomwall being

pi er cabl e t & accdhhpHEr%E flighcatider euewtingad Gldbevie nageir the mpsminshes egond
chanber to the exterior of said cartridge; characterised in that said side
wal | (20) has an aipperfilgectiement(208)is jOxeendi ag ehepMawad diﬂsii&qmﬁﬁﬁﬂ rim
(22) to an inwardly projecting | edge (20b), and a tapered | ower section
(20c) extending Qﬂ@@ﬁ@@qaﬁﬁﬁg@ﬂ]said | edge to said bottomwall (18), with
said filter element being joinéd to said inwardly projecting |edge. 10 0 3
MAY 2004 2. A beverage filter cart ridge according to Claim1l, wherein the
open upper end of the filter element (14) is joined to and supported on
said inwardlyy pr,0jecting Iedge,éZOb). 3. A beverage filter cartridge
according to d ai%iv%%gecilléﬁrrﬁaép ghheterding & §laimdyer C2O) 24 wheres sahar dl y
fromsaid upper section (20a) to said | ower section (20c), and wherein the
taper angl e of s&dgel(@dgetapsrsgneatdty fidnanaidheppet apiona2ohe tokaigaiodel OWer
section. 4. A beverage filter cartridge according to any preceding claim

T ol N e O ouPRETioRazhi)Oid SRBkiNAS F-URRRIG/ERNRAL: (208, BLSRAI no

downwardly from said circular rim (2 ower segirent

ext endi ng upwar d ai g | edge .(20b), said upper segnment being flared
outwardly and sakﬁmf%ﬁﬂ%Oﬁ?égW%ﬁ{&%Bé%g tapered inwardly, with the juncture

of said upper and | ower segnents defining an exterior stacking shoul der
(20d). 5. A beverage filter cartridge according to Claim3, wherein the
taper angle of said | edge (20b) approximates to the taper angle of said
filter el emént. A beverage filter cartridge according to any preceding claim, wherein said

upper section (20a) has an upper segment (20a’) extending downwardly from
said circular rim (22) and a lower segment (20a”) extending upwardly from
said ledge (20b), said upper segment being flared outwardly and said lower
segment being tapered inwardly, with the juncture of said upper and lower

segments defining an exterior stacking shoulder (20d).

5. A beverage filter cartridge according to Claim 3, wherein the taper angle of

said ledge (20b) approximates to the taper angle of said filter element.



