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1
APPARATUS AND METHOD FOR

EXTRACTTNGAN INFUSTON

CROSS-REFERENCE TO RELATED
APPLICAIIONS

This application claims the benefit of priority of and is a

continuation of U.S. patent application Ser. No. 141318,371,
filed Jun. 27 ,2074, which in tum is a division of U.S. patent
applicationSer. No. 121991,425, fi1edNov. 5, 2010 and issued
Jul. 8,2014 as U.S. Pat.No.8,770,O97,whtch inturnis a U.S.
National Stage of International Application Number PCT/
CA20O9/000604, filed May 72,2009, and published on Nov.
19,2009 as WO 2009/137915, which clairns the benefit of
priority to U.S. Provisional Patent Application Ser. No.
611727,430, filed May 1,2,2008.

FIELD OF THE INVENTION

The present invention relates generally to apparati capable
of carrying orlt an extraction of an infusible material, and
methods of use thereof, and more particularly to an apparatus
for separating an extract of an infusible material from a mix-
ture of the extract and the infllsible material, after extraction
of the infusible rnaterial has taken place. The present appli-
cation is related to and claims priority of U.S. Provisional
patent application Ser. No. 611727,430 filed May 12, 20f8,
the contents ofwhich are herein incorporated by reference.

BACKGROUND TO THE INVENTION

Solvent extraction of an infusible rnaterial typically
involves the removal of one or more of the extractable con-
stituents of an infusible material, by contact with a solvent, to
form an extract. In many common extractions, a suitable
solvent material may be mixed with an infusible material,
resulting in a mixtrue of an extract and the infusible material
after extraction has taken place. An exemplary columon type
of extraction is the extraction of constituents from infusible
plant-based materials using water, and particularly hot wate¡
as a solvent, to form a mixture of a substantially aqueous
extract and the infusible plant-based material after extraction
has taken place.

A number of input parârneters affecting the process of
extraction may be associated with the characteristics of the
infusible material ìtsel{ independent from the solvent extrac-
tion apparatus. Tluee exemplary known infusible material
characteristics in particular include:

the mass of infusible material;
the time between crushing or grindirg (if required) of the

infusible material and the extraction process;
the particle size and particle size distribution ofthe infus-

ible material.
A ñrrther number of input parameters known to affect the

process ofextraction may typically be controlled by the so1-

vent extraction appâratus and method of performing the
extraction. Such exemplary extraction parameters related to
the extraction apparatus and method ofuse include:

the vohrme of solvent relative to the volume or urass of
inÍïlsible material;

the extraction time (contact time of the solvent with the
inñlsible material);

the temperature of the mixture of inftisible material and
extract (note that the initial solvent temperature may be
set extemally f¡om the solvent extraction apparatus,

2
such as in the example of extemally heated water). The
temperature ofthe mixhrre may also vary over time, due
to cooling for example.

the effective aperture size of the filtering means used to
separate the extract from the inf-usible material, after the
extraction is complete.

The fina1 properties ofthe extract produced by a solvent
extraction process are typically affected and controlled by the
above-described infusible material and extraction apparatus
and method characteristics. Exemplary such final properties
of the extract resulting frorn the solvent extraction process
include:

the final temperature ofthe extract;
the soluble constituents ofthe irfusible material contained

in the extract;
the insoluble constituents of the infusible material con-

tained in the extract (e.g. fine particles of the infusible
material and/or insoluble oils extracted from the inftls-
ible material that pass tluough the filtering means);

the volume ofextract produced.
For many colnmon solvent extractions, particularly exem-

plary solvent extractions of plant materials using hot water to
produce a beverage such as coffee or tea, for exarnple, the
prefbrred characteristics for the extraction process may be
similar. For example, in some cornmon exemplary extrac-
tions, smaller particles of the infusible rnaterial may be pre-
ferred over larger particles, since with larger particles, the
outer surface of the particles may be undesirably over-ex-
tracted by the solvent during the extraction, while the inner
core of the larger particles remains undesirably under-ex-
tracted. In such a case, the use of smaller infusible material
particles may desirably contribute to more consistent extrac-
tion of the inftisible material particles. Further, the extraction
process may also proceed more quickly using srnaller par-
ticles ofinfusible material, and therefore desirably take less
time to complete. Such desirable faster extraction may also
facilitate a more consistent temperature throughout the
extraction, particularly in cases where a non-heated solvent
extraction apparafus is used, wherein hot solvent, such as hot
water for example, is placed in the extraction apparatus at an
initial temperature, and the temperature of the extract and
infusible material mixture decreases as the extraction process
proceeds. Accordingly, there may typically exist a preferred
extraction time period for a given infusible material particle
size, wherein the preferred extraction time is shorter for rela-
tively smaller particle sizes.

An additional desirable benefit ofusing smallerparticles of
infusible material for an extraction process may be realized in
extractions where the inñlsible material and the extract sepa-
rate due to density (i.e. wherein the infllsible material gener-
ally floats or sinks in the extract). In such cases oftureqnal
infusible material and extract densities such as in the exem-
plary case ofextractions to produce coffee where the infusible
material typically fl oats inthe extract, if larger infusible mate-
rial particles are used, the resulting slower extraction process
may undesirably over-extract the bottom layers of the infus-
ible material in contact with the extract, and undesirably
under-extract the top layers of the infusible material which
may be floating substantially above the extract. In such cases,
the use of smaller inftisible material particles wlúch rnay
complete extraction more quickly may desirably reduce the
occurrence of such under and over-extraction.

In some coülmon exemplary extractions, the above-de-
scribed relatively faster extraction resulting from using
smaller infusible material particles may also desirably reduce
the extraction of some undesirable constihrents of infusible
material. For example, in the case of coffee extractions, faster

us 9,392,900 B2
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extraction may desirably reduce the amount of caffeine
extracted from the inflisible material. Relatively high levels
ofcaffeine may be undesirable due to its bitter flavour and
stimulant properties. Additionally, relatively làster extraction
rnay reduce variation in temperature ofthe extract and infus-
ible material mixture during extraction using some types of
extraction apparatus, as described above. Such reduced tern-
perature variation may reduce extraction ofsour constihlents
of coffee by lower than ideal temperature extraction, or
reduce extraction of bitter constituents of coffee by higher
than ideal temperature extraction, for example.

For reasons such as those detailed above, the use of rela-
tively fine intlsible materìal particles may be desirable íor
conducting extractions to produce a desirable extract product.
Howeve¡ some exemplary commonly known extraction
apparati, such as a traditional French press coffee and/or tea
making apparatus, for example, rnay be limited in the lower
boturds of infusible material particle size that are practical for
use in the apparatus. In some coruuon extraction apparati like
an exemplary french coÍlèe press, and variations thereon, a
piston or filter component is used to separate infrsible mate-
rial from the extract upon completion of extraction. Such
separation may be achieved by physically filtering the extract
to flow through a layer ofretained infusible material accnmu-
lated on the surface ofthe piston or filter component and then
tfuough a filtering rneans in the piston or filter component as
the pi ston or filter i s pushed tlrough the mixture of extract and
infusible material from one end of the extraction apparatus to
the other. In other similar known extraction apparati, a piston
or filter component may be powered rnechanically or pneu-
matically, for exarnple to physically move the component and
filter the extract.

Although srnaller inflisible material particle size rnay be
desi¡able as explained above, commonly known extraction
apparati such as a french coffee press as described above
typically cannot function acceptably with int-usible particle
sizes below a certain size, as such smaller particles may
typically unacceptably clog the filtering means, or pass
through or arourd the filtering means and into the extract.
Common unacceptable outcomes of fllter mediurn clogging
in known extraction apparati may include:

making it diffcult orimpossibleto pushthe extractthrough
the clogged fllter and accuuulated infusible material,
which may result in the application of excessive pressure
to a piston or filter component which in an extreme case
could lead to breakage of the apparatus or potential
fmstration and/or harm to a user;

passage of unacceptable anounts of small infusible mate-
rial particles around the piston or filter coütponent or
seals associated therewith, which then become undesir-
ably entrained in the extract, wlúch may result in an
unwanted muddy or gritty texture to the extract; and

passage of unacceptable concentrations of small infusible
material particles (fines) through the filter and into the
extract. The solvent in the extract may then continue the
extraction process on such passed infusible material and
extract undesirable constituents of the infusible material
degrading the qrulity ofthe extract or even render the
extract mpalatable in the case of a beverage extract.

Due to the undesirable results of using smaller infusible
material particles in some comrnon extraction apparati as
described above, many snch common extraction apparati
according to the prior art (such as french coffee and/or tea
press apparati for example) have effectively required the use
of larger particle sizes for infusible materials in order to allow
separation of the resulting extract and infusible material by
use of a piston and filter component. Such required larger

4
inl'usible material particles typically result in a slower
progress of the extraction process, and therefore typically
necessitates a relatively longer extraction time. Longer
extraction times associatedwithuse of some common extrac-
tion apparati may turdesirably reduce the quality ofthe result-
ant extract by such exemplary factors as:

over-extraction of the outer srufaces of the infusible mate-
rial particles, wlúle leaving the inner core ofsuch par-
ticles under-extracted;

time waste and delay due to longer extraction times
reqr.rired;

potential increase in extraction ofcertain extraction dura-
tion-sensitive undesirable constituents, such as caffeine,
or increase in undesirable characteristics ofthe extract
due to either over or under-extraction ofthe infusible
rnaterial; and

potential increase in variation of the temperature of the
extraction due to cooling of the extraclinhsible rnate-
rial mixture in unheated extraction apparati, which may
turdesirably change the amount of certain temperature-
sensitive extractable constituents which may be
extracted from the infusible material.

SUMI\ßRY OF THE INVENTION

It is an object of the present invention to provide an
improved extract separation apparafus to address some of the
shortcomings ofextraction apparati known in the a¡t.

In a first embodiment of the present invention, an extract
separation apparahrs for separating an infused extract from â
mixture of an hfusible material and the extract is described.
The apparahrs in such fust embodiment comprises a plunger
element adapted to be inserted into an inÍirsing container
containing the mixture and havirg one ormore substantially
vertical imerwalls oriented substantially parallel to a vertical
axis ofthe container, wherein the plturger element is adapted
to be moved within the container along the vertical axis
thereoi The plunger element according to the first embodi-
ment comprises a plunging means adapted to move the
plunger element within the infusing container along the ver-
tical axiÈ thereo{ and a fust surface substantially transverse to
the vertical axis and comprising sealing means siftrated at one
or more edges of said first surface, wherein said sealing
means are adapted for sealing engagement with the one or ,

more imer walls of the infusing container as the plunger
element is moved within the container, to define a first cham-
ber containing the mixture of inftisible naterial and extract
bounded by said flrst surface. The plunger element further
comprises a second surface extending from said first surface
and defiling a second chamber, said second surface compris-
ing one or more extract flow openings, wherein said one or
rnore extract flow openings are adapted to permit flow of
extract from said flrst chamber into said second chamber, and
wherein at least a portion of said one or more extract flow
openings in said second surface are situated at a depth,
wherein said depth is separated from said first surface, either
above or below said fust surfäce along the vertical axis.

In additional embodirnents according to the present inven-
tion, the plunger element may additionally cornprise one or
more of:

one or more vent openings adapted to permit flow of ai¡
and/or at least a portion of a low density component com-
prised in the mixture, out of the flrst chamber;

one ormore filter elements cornprised in one ormore ofthe
extract flow openings; and an infusing container adapted to
contain the mixture of infusible material and extract, wherein
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the infusing container comprises one or more substantially
vertical inner walls, and the plunger element is adapted to fit
within the infusing container.

BRIEF SUMMARY OF THE DRAWINGS

FIG. l depicts a vertical section of an exemplary solvent
extraction appâratus according to an embodiment of the
present invention, showing a pistor/filter plunger element in
a starting position inside au infusing container.

FIG. 2 depicts a vertical section of the exemplary solvent
extraction apparatus embodiment depicted in FIG. l, with the
piston/fllter plunger element in a second position.

FIG. 3 depicts a vertical section ofan alternative exemplary
embodiment of a piston/filter plunger element according to an
embodiment of the invention.

FIG. 4 depicts a vertical section ofan alternative exernplary
embodiment of a piston/fi1ter plunger element includirg a

porous wall section according to an embodiment of the inven-
tion.

FIG.5 depicts a vertical sectionofanaltemative exemplary
embodiment of a piston/filter plunger element including a

removable filter element according to an embodiment of the
invention.

FIG. 6 depicts a vertical sectionof an altemative exemplary
embodiment of a solvent extraction apparatus according to an
embodiment of the present invention, including a pistorlfllter
plunger element in a starting position.

FIG. 7 depicts a vertical section of a further altemative
exernplary embodiment of a solvent extraction apparatus
according to an embodiment of the present invention, includ-
ing a piston/filter plunger element in a starting position.

FIG. 8 depicts a vertical section of yet a further altemative
exemplary embodiment of a solvent extraction apparâtus
according to an embodiment ofthe present invention, includ-
ing a piston/filter plunger element in a starting position.

FIG. 9 depicts a vertical section ofanalternative exemplary
embodiment ofa solvent extraction apparatus according to an
embodiment of the present invention, including a pistor/filter
plunger element in a lowerposition for movement in a reverse
direction.

FIG. 10 depicts a vertical section of an altemative exem-
plary embodiment of a piston/fi lter phrnger element including
an adjustable screw according to anembodiment ofthe inven-
tion.

FIG. 11 depicts a vertical section of an altemative exem-
plary embodiment of a piston/fi lter plunger element including
an adjustable vent opening according to an ernbodirnent ofthe
invention.

DETAILED DESCRIPTION OF SEVERAL
EMBODIMENTS

Rel-erring to FIG. 1, a solvent extraction apparatus L

according to an embodiment of the ilrvention is shown, con-
figured similarly to a french press type coffee or tea making
apparatus. The solvent extraction apparatus 1 comprises
exemplary wa11ed cylinder inftsing container 2 containing a

mixture of extract 3 and infusible material 4. Plunger element
5 is adapted to fit within infusing container 2 of solvent
extraction apparatus l, and to be moved within the inîrsing
container 2 alonga vertical axis thereo{ such as central ver-
tical axis 6, by means of a plturging means attached to the
plunger element 5. The plunging means may comprise a

central elongated handle 7 comprising rod I and optional
knob 9, for example, which may be grasped by a user to lnove
the plunger element 5. The extraction apparatus I may addi-

6
tionally comprise a 1id 10 with central hole 11 through which
rod I may pass to assist in centering the plunger elernent 5 and
rod I inside infusing container 2 and prevent it from tilting.
Plunger element 5 additionally comprises sealing means 12
situated at the edge ofa first surface or wa1l 13 ofthe plunger
element 5, which is oriented substantially trarsverse to the
vertical axis 6. In nse inside infusing container 2, the first
surface 13 and sealing means 12 of the plunger element 5
define a first chamber 14 containing the mixture of extract 3
and infusible material 4. FIG. 1 shows the extraction appara-
tus 1 in a lìrst or starting position for separating the extract 3
from the mixture of extract 3 and infusible material 4 in
infusing container 2.

The plunger element 5 ñlrther comprises a second surface
orwall 15 depending from and oriented substantially perpen-
dicular to the fust surface 13, defining second chamber 16
containing extract 3. In some embodiments, the second sur-
face or wall 15 may enclose the second chamber ló, whereas
in other embodiments, second charnber 1ó ruay comprise a

partially or completely open top and./or bottom, for example.
The joint between the fust surface 13 and the second surface
15 is substantially leak proof with respect to extract 3 and
infusible material 4. The second surface L5 ofplunger ele-
ment 5 also comprises one or more extract flow openings 17.
In an exemplary embodiment, at least a portion of the one or
more extract flow openings 17 are situated at a depth lS
separated from the fust surface 13 along the vertical axis 6,
either above or below the fust surface 13. The one or more
extract flow openings 17 are adapted to permit flow ofextract
3 from the first chamber 14 (containing a mixture of extract 3
and infusible rnaterial 4) to the second chamber L6 (contain-
ing extract 3) as shown by arrow 19. In another embodiment,
the second surface or wal1 15 may depend from the first
surface 13, extending away from the first surface 13 at a

non-perpendicular angle. In an exemplary such embodirnent,
the second surface or wall 15 may extend away from the first
surface 13 at an angle between about 45-85 degrees, for
example. The further embodirnents of the inventive plunger
element described below in FIGS. 2-11 may also be similarly
adapted such that the second surface or wall may extend away
from the first surface ât a non-perpendicular angle.

The one or more extract flow openings 17 in the second
wall L5 typically comprise one or more filter elements 20
within or across the extract fl ow openings 1 7, such that extract
3 flowing through the openings 17 must substantially pass
through the filter elements 20. The one or more filter elements
20 may be desirably adapted to control the passage of infus-
ible material 4 through the openings I7 to allow substantial
separation of the extract 3 from the infusible material 4. [n
some embodiments, aperhrres inthe filterelements 20 may be
small enough to substantially exclude the i¡fusible material 4
from passing through the openings 17. The filter elements 20
may be made frorn any suitable rnaterial such as one or a
combination of: polymer, metal, ceramic, composite, cloth,
felt, pape¡ or other suitable materials, for example. The fllter
elements 2 0 can be formed by any snitable method, such as by
one or more of: starnping, chemical etching, laser etching,
molding, weaving, welding, machining, sintering, lblting,
fbaming, paper making, piercing, or any other method
adapted to create sma1l and preferably ruriform aperhrres. A
common embodiment of a filter element 20 includes a screen
or mesh having many apertures couprised of a suitable mate-
rial as described above. Additionally, the filter elements 20
rnay be multi-staged, comprising a plurality of individual
filter elements.

In the exemplary embodiment of the present invention
showr in FIG. 1, the infusing container 2 cornprises a sub-
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stantially vertical walled cylinder contâiner, with a substan-
tially circular cross-section, the fust sttrface 13 of plunger
element 5 is substantially circular in cross-section adapted to
fit inside the cylindrical infusing container 2, and the secoud
surface 15 is substantially cylindrical with a substantially
circular cross-section, and a plug or end wall 21 closing the
bottorn of the second wall 15. Sealing means 12 are situated
around the substantially circular outside edge of the first
surface 13 ofplunger element 5 to provide a seal against the
cylindrical wall of the infusing container 2 when the plunger
element 5 is moved inside the container, to substantially pre-
vent extract 3 or inftlsible material 4 from leaking around the
sealing means 12. In alternative embodiments of the inven-
tion, the infusing container 2 and mating plunger element 5

and first surface 13 thereof may optionally have another
cross-sectional shape, such as a square or rectangular or other
shape for example, wherein sealing means 12 may be situated
around the edge or edges ofthe first surface 13 ofthe plunger
element 5. Furtheç in altemative embodiments, the second
wall 15 of the plunger element 5 may optionally have another
slupe, such as a rectangular prisrn, or conical frusturn, for
example. In an altemative embodiment, plunger element 5
according to the invention may be provided independentl¡
adapted to fit inside an existing infusing container design, for
use as an extraction apparatus. In such an embodiment, the
inventive plunger element 5 may be adapted for retrofittable
use with one ormore existing infirsing containers, such as one
or more standard or commonly available infusing containers
from existing french press extraction apparati, as are known
in the art.

In embodiments of the invention including an infusing
container 2, the infusing container 2 nay be rnade from any
suitable rnaterial such as one or lnore of glass, plastic,
ceramic, ruetal or other suitable material. for example. Addi-
tionall¡ the infusing container 2 may optionally include a

double-layered wall, such as a double metal wall, with a

vacuum or other suitable and preferably insulative substance
between the two walls of the infusing container 2, such as to
reduce variations in ternperature inside the container 2 during
the extraction process. Further, the plunger element 5 and first
wall 13 and second wall 15 components thereof may be made
frorn any suitable material such as one or more of polyrne¡
composite, metal, ceramic or other suitable materials, for
example.

Sealing means 12 may comprise any suitable known seal
material and/or design. Exemplary such seal designs may
include single or rnultiple lip seals, single or multiple wiper
seals, and single ormultiple U-cup seal designs, for exarnple.
Suitable such single or multiple U-cup seal designs may
desirably be self-energising, such that an outer edge ofthe
U-cup seal actively engages and seals with the inner wall of
container 2 as plunger element 5 is moved within the con-
tainer2 andagainst the fluid mixture of extract 3 and infusible
uaterial 4. Exemplary suitable seal materials may comprise
one or more ot-: silicone, polymers (such as polyurethane for
example) and silicone or polymer materials impregnated with
carbon or other additives, for exarnple. Additionally, sealing
means 12 may comprise one or more such suitable seal mate-
rials by themselves, or altematively, such seal materials may
surround or be overmolded over a support material, such as a

metal or composite support material, for exarnple. The above-
described exemplary sealing means materials and designs
may also apply to sealing ureans incorporated in other
embodiments of the invention, such as those described be1ow.

The plunger element 5 may also optionally inclnde one or
more vent openings 22.Tbe vent openings 22 are adapledto
permit the flow of air out of the first chamber 14 through the

8
vent openings 22, as represented in FIG. I by arrow 23, as tlre
plunger element 5 is moved inside the infusing container2. Iu
some exemplary embodiments ofthe invention, extraction of
the infusible rnaterial 4 may also result in the extraction of low
density extractable constituents 24, such as oils or other con-
stituents having a lower density than the remaìnder of extract
3, and which may typically float on top of the extract 3 in first
chamber 14. In such embodiments comprising low density
extractable constituents 24, the one or more optional vent
openings 22 n:ay also pemrit the flow of at least a portion of
the low density extractable constituents 24 out of the first
chamber 14 through the vent openings 22. According to
another embodiment, vent openings 22 may also optionally
include vent fi1ter elements 25, similarto extract flow opening
filter elements 20 described above, and rnay be made from
similar suitable materials and by similar suitable methods to
those described above in relèrence to ûlter elements 20.
Optional vent filter elements 25 may also be multi-staged,
comprisìng a pluality of individual filter elements. In a fur-
ther optional embodiment, the one or more vent openings 22
may be adjustable orconûgurable to control the arnount ofair
and/or low density extractable constituents 24 which may
flow out ofthe first chamber 14 through the vent openings 22.

In some embodiments of the invention, such as that shown
in FIG. 1, the plunger element 5 may also optionally include
one or nore extract flow paths 26 in the plunger eleurent 5 to
permit flow of extract 3 from the second chamber 16 to a third
extract chamber 27 tlrough the flow path 26, as generally
indicated by arrow 28. Extract flow path26 may be an open-
ing located in the first surlàce 13 of the plunger element 5, or
more generally intheplungerelement5. The extract flow path
26 may also optionally include one or more extract flow path
fi1ter elements 29, substantially similar to extract flow open-
ing filter elements 20 described above, andmay be made from
similar suitable materials and by similar suitable methods to
those described above in reference to filter elements 20.
Optional extract flow path fi1ter elements 29 may also be
multi-staged, comprising a plurality of individual filter ele-
ments.

In some corrrmon exemplary embodiments of the inven-
tion, the extraction apparahrs 1 may be configured for extract-
ing a hot beverage extract 3 from inñrsible plant material 4,
such as ìn embodiments where inftisible material 4 may com-
prise coffee gronnds, tea leaves or herbal iuflrsibles, for
example, and extract 3 may comprise coffee, tea or herbal
tisane, respectively. In the common example of coffee extrac-
tion, the extraction of ground coffee infusible material 4 may
result in a coffee extract 3, and one ormore âromatic coffee oil
low density cotstituents 24.

Referring now to FIG. 2, the solvent extraction apparaÍrs 1"

of FIG. I is shown ina secondposition where plunger elernent
5 has been moved to substantially the bottom of the infusing
container 2, such as by a user pressing on knob 9 of the
plunger element 5. As the phnger element 5 is moved in the
infusing container 2 containing a mixture of extract 3, infus-
ible material 4 and in some embodiments low density con-
stituent(s) 24, afu and at least some of the low density con-
stituent 24 (if present) may flow tluough vent opening 22 in
the first surface 13, and extract 3 flows tlrough the extract
flow opening(s) 17 in the second wall 15 from the fust cham-
ber 14 into the second chamber 16, and then through the
extract flow path(s) 26 into the third extract chamber 27.
Extract 3 may typically flow tluough extract flow opening(s)
11 and subsequently extract flow path(s) 26 rather than
throtrgh vent openngZ2 due to the fact that the accumulation
ofinfusible material 4 against the vent opening 22, or option-
ally tlre small size ofvent opemng22, increases the resistance
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to fltrid flow tlrrough the vent openng22 in comparison to an
extract flow opening 17 or extract flow path 26. The extract
fi1ter element(s) 20 and optionally also vent filter element(s)
25 and extract flow path filter element(s) 29 act to substan-
tially prevent the flow of inflisible material 4 from the first
chamber 14 into either ofthe second chamber 16 or the third
chamber 27, eftèctively and desirably separating the extract 3
(and potentially also low density constituent 24 if present)
from the infusible material 4.

Following the separation of extract 3 (and potentially also
low density constituent 24 if present) from the infusible mate-
rial 4 by moving the plunger element 5 inside the infusing
container 2, the separated extract 3 (and any low density
constituent 24) may be stored in the thìrd extract chamber 27
until desired for use without fruírer contact with inflisible
material 4.

The inflrsing container 2 may also optionally include a
poruing spout 30, which may be used to pour the separated
extract 3 from the third chamber 2? for consumption or other
use. The infusing container 2 may further optionally include
a handle (not shown) to facilitate lilling or moving the extrac-
tion apparatus 1 by a user.

Refering to FIG. 3, a vertical section of an exemplary
embodiment of a plunger element 105 according to an
embodiment of the invention is shown, configured similarly
to a french press type coffee and/or tea making plunger.
Plunger element 1.05 is adapted to flt within an infusing con-
tainer similarto that shown in FIG. 1, and to be moved within
the infllsing container (not shown) along a vertical axis
thereof, such as central vertical axis 106, by means such as

central elongated handle 107. Handle means 107 mây coln-
prise rod 108 and optional knob 109, for example, w1úch may
be grasped by a user to move the plunger element 105.

Plunger element L05 additionally comprises scaling means
11.2 situated at the edge of a first surface or wall 113 of the
plunger elernent 105, which is orielrted substantially trans-
verse to the vertical axis L06.

The plunger element 105 further comprises a second sur-
face or wa11 115 depending from and oriented substantìally
perpendicular to the first surface 113. defining a fluid cham-
ber 1L6, which is substantially open at one end. Similarto the
phrnger element 5 shown in FIG. 1, the joint between the flrst
surface 113 and the second surface 115 of plunger 105 is
substantially leak proof and the second surface 115 of
plunger element 105 also comprises one or more extract flow
openings 117, wherein at least a portion of the one of more
extract flow openings 117 is situated at a depth 118 separated
lìom the first surlàce 113, below the first suface 113 along
the vertical axis 10ó. The one ormore extract flow openings
117 are adapted to permit flow of extract into chamber 116 as
shown by arrow 119.

The one ormore extract flow openings 117 inthe second
wall 115 typically comprise one or more filter elements 120
within or across the extract flow openings 117, such that
extract flowing through the openings 117 as shown by arrow
119 must substantially pass through the fi1ter elements 120.
Similar to exernplary plunger elernent 5 of FIG. 1, the one or
more fllter elernents 120 may be desirably adapted to control
the passage ofinfusible material through the openings 117 to
allow substantial separation ofthe extract from the inflrsible
material, and optionally, aperhrres in the filter elements 120
may be small enongh to substantially exclude the infusible
material from passing through the openings 117. Extract flow
patlr filter elements 120 are substantially similar to extract
flow opening filter elements 20 described above, and may be

10
made from similar suitable materials zurd by similar suitable
methods to those described above in reference to filter ele-
ments 20.

In the exemplary embodiment of the present invention
shown in FIG. 3, the fust surface 113 of plunger element 105
is substantially circular in cross-section adapted to fit inside a

cylindrical infusing container, and the second surface 115 is
substantially cylindrical with a substantially circular cross-
section, and a plug or end wa1l portion 121 closing the bottom
of the secold surface or wall 115. Sealing means 112 are
essentially sirnilar to the sealing means 12 described above
with respect to FIG. 1, and are situated around the substan-
tially circular outside edge ofthe first surface L13 ofplunger
element 105, performing the same sealing fturction as

described above with reference to FIG. 1. In altemative
embodirnents of the invention, the infusing container and
nating plunger elelnent 105 and fust srrface 113 thereof may
optionally have another cross-sectional shape, such as a

square or rectangnlar or other shape for example, wherein
sealing means 112 may be sitnated around the edge or edges
ofthe first surface 113 ofthe plunger element 105. Further, in
altemative embodiments, the second wall 115 of the plunger
element 105 may optionally have another shape, such as a

rectangular prisrn, or conical frushrm, for exarnple.
Thephurger element 105 andfirstwall 1"13 and second wall

115 components thereof rnaybemade from suitable materials
such as described above in reference to plunger element 5 of
FIG. 1. As in phurger element 5, plunger element 105 may
optionally also include one or more vent openings 122
adapted to permit the flow ofair through the vent openings
122, as represented in FIG. 3 by arrow 123, as the plunger
element 105 is moved inside the infirsing container. In some
exemplary embodirnents of the invention, extraction of the
infusible rnaterial may also result in the extraction of low
density extractable constituents, such as oils or otherconstitu-
ents having a lower density than the remainder of the extract,
and which may typically float on top of the extrâct. In snch
embodiments comprising low density extractable constitu-
ents, the one or more vent openings 122 may also permit the
flow of at least a portion of the low density extractable con-
stituents. Verìt openings 122 may also optionally inclnde vent
fllter elements 125, similar to extract flow opening filter ele-
ments 120 described above, and may be made from similar
suitable materials and by similar suitable methods to those
described above in reference to filter elements 120. Optional
vent fi1ter elernents 125 may also be multi-staged, comprising
a plurality of individual fi1ter elements. ln an altemative such
embodiment, the one or more vent openings 122 nay be
adjustable or configurable to control the arnount oflow den-
sity extractable constituents which rnay flow through the vent
openings 122.

In another embodiment, the one or rnore vent openings 122
may be operable to control an amount of ilrfusible material 4
which rnay pass tluough vent openings 122. In one example
thereof. vent openings 122 may desirably substantially pre-
vent passage of infusible material 4. In another example
thereof, vent openings may be adjustable orconfigurable such
that they are operable to controllably pennit a desired amount
of infusible material 4 through the vent openings 122 and into
the separated extract 3 in the extract chamber 27. The passage
of a controlled and typically very sma1l amount of infusible
material 4 through the vent openings "1,22 ittto separated
extract 3, may be desirable in some cases, orby sorlre users, to
affect the taste ofthe separated extract 3, for example.

In the exemplary embodiment of the present inveution
shown in FIG. 3, the fluid chamber 1ló defined by the second
surface 115 is substantially open at the top and thereby per-

5

10

15

20

25

30

35

40

45

50

55

60

65

Case 1:16-cv-04115   Document 1-3   Filed 07/25/16   Page 20 of 28 PageID #: 30



us 9,392,900 82
11

mits flow ofextract out offluid charnber L16, such as through
extract flow path 126, as generally indicated by arrow 128 as
plunger 105 is moved through an infusing container contain-
ing a mixture of extract and infusible material, similar to as
shown with plunger 5 in FIG. 2. In other exemplary embodi-
ments, the fluid chamber 116 defined by the second surface
115 may be partially closed or narrowed at the top.

Ref'erring to FIG. 4, a vertical section of an exemplary
embodiment of a plunger eleuent 205 according to an
embodiment of the invention is showu, configured sirnilarly
to a french press type coffee and/or tea making plunger.
Plunger element 205 is adapted to fit \ rithin an infusing con-
tainer, such as the infusing container shown in FIG. 1, and to
be moved within the infusing container (not shown) along a
vertical axis thereof, such as central vertical axis 206, by
means such as central elongated handle 207. Handle means
207 nay comprise rod 208 and optional knob 209, lbr
example, whichrnay be graspedby a userto move the plunger
element 205.

Plunger element 205 additionally comprises sealing means
212 situated at the edge ofa flrst surface or wall 213 ofthe
plunger element 205, which is oriented substantially trans-
verse to the vertical axis 206. Sealing means 212 may be
essentially similar in design and construction to the sealing
means 12 described above with respect to FIG. 1.

The plunger element 205 further comprises a second sur-
face or wall 215 depending from and oriented substantially
perpendicular to the first surface 213, defining a fluid cham-
ber2l6. Similar to the plunger element 5 shown in FIG. 1, the
joint between the first sruface 213 and the second surface 215
of plunger 205 is substantially leakproof. At least a portion of
the second surface 215 ofplunger element 205 comprises a
porous wall section, wherein the porous wall section is per-
meable to the extract and comprises a plurality of extract flow
apertures or openings. At least a portion of such extract flow
apertures are situated at a depth 218 below the first surface
213. The portion ofthe second surface 215 which is porous is
adapted to permit flow of extract into chamber 2Ló as showr
by arrow 219. Preferably, suchporous portion ofthe second
surface 215 is also adapted to substantially prevent movement
of infusible material into chamber 216. 7n one exemplary
embodiment, substantially the entire length of second surface
215 may comprise such a porous wall section, permeable to
the extract.

In the exemplary embodiment of the present invention
slrown in FIG. 4, at least a portionof the end wallpofüon22l
closing the bottom of the second srlrface or wall 215 also
comprises a porous wall section, wherein such porous wall
section of end wall22l is penneable to the extract and com-
prises a plurality of apertures. In such an embodiment, the
portion ofthe end wa1l portion 221 which is porous is adapted
to permit flow of extract into chamber 216 as shown by arrow
231, and may also preferably be adapted to substantially
prevent movement of infusible material into chamber 2Ló.

Similar to the exemplary plunger element 5 of FIG. 1., the
porous wall sections ofsecond wall 215 and end pofüon22l
of plunger element 205 may be desirably adapted to control
the passage of infusible material through the porous wall
section to allow substantial separation ofthe extract from the
infusible material. and optionally, apeftures in the porous
wall sections may be small enough to substantially exclude
the infusible material from passing through the porous wall
sections. The porous wall sections rnay be made from similar
suitable materials and by similar suitable rnethods to those
described above in reference to filter elements. Additionally,
the porous wall sections may be multi-staged, comprising a

plurality ofindividual layers ofporous materials. In another

t2
embodiment, the porous wa1l sections may comprise a plu-
raliff of segments, wherein each segment rnay be more or less
permeable to the extract, thereby providing porous wall sec-
tions ofvariable permeability to the extract. Inone example of
such an embodiment, porous end wal122l may have a greater
permeability to the extract than a porous wall section of
second strface 215, or vice versa.

In the exemplary embodiment of the present invention
shown in FIG. 4, the first surface 213 of plunger element 205
is substantially circular in cross-section adapted to fit inside a

substantially cylindrical infusing container, and the second
surface 2|5 is substantially cylindrical with a substantially
circular cross-section, and a plug or end wall portion 221
closing the bottom ofthe second surface or wall 215. Sealing
means 212 are essentially similar to the sealing means 12
described above with respect to FIG. 1, and are situated
around the substantially circular outside edge of the first
surface 213 of plunger element 205, performing the same
sealing ftinction as described above with reference to FIG. 1.
In alternative embodiments of the invention, the infusing
container and mating plunger element 205 and first surface
213 thereof may optionally have another cross-sectional
shape, such as a square or rectangular or other shape for
example, wherein sealing means 212 rnay be situated around
the edge or edges of the first srlrface 213 of the plunger
element 205. Further, in altemative embodirnents, the second
wall 215 of the plunger element 205 may optionally have
another shape, such as a rectangular prism, or conical frus-
hrm, for exarnple.

The plunger elernent 205 and flrst wall 213 and second wall
215 components thereof may be made from any suitable
materials such as snch exemplary materials described above
iu reference to plunger element 5 of FIG. 1.

In the exemplary embodinent shown in FIG. 4, where the
porous portion ofthe second strface 215 extends to substan-
tially thetop ofthe secondstuface 215, as thephurgerelement
205 is moved inside the infusing container, the portion of the
second surface 215 which is porous may also be adapted to
permit the flow ofany air present in the infusing container
through the porous portion of the second surface 215, as
represented in FIG. 4 by arrow 223.In some exemplary
embodiments of the invention, extraction of the infusible
material may also result in the extraction of low density
extractable constituents, such as oils or other constituents
having a lower density than the remainder of the extract, and
which may typically float on top of the extract. In such
embodirnents comprising low density extractable constitn-
ents, the portion ofthe second surface 215 which is porous
may also permit the flow of at least a portion of the low
density extractable constituents. In an altemative such
embodiment, the portion of the second swface 215 which is
porous may be adjustable or configurable to control the
amount of low density extractable constituents which may
flow through the portion of the second surface 215 wlúch is
porous, as represented in FIG. 4by arrow 223.

In an altemative embodiment, plunger element 205 may
optionally also comprise a vent opening (not shown) in the
first surface 213, to provide for the passage ofair andlor at
least a portion of any low density extractable constituents
through the first surface 213. Such optional vent opening may
be similar to vent opening 22 of FIG. I as described above.

In some embodiments of the invention, such as that shown
in FIG. 4, the plunger element 205 may also include one or
more extract flow paths 226 in the plunger elernent 205 to
permit flow ofextract out ofchamber 216 through the flow
path226, as generally indicated by arrow 228. Extract flow
path226 maybe an opening located in the first surface 213 of
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the plunger element 105, or rnore generally in the plunger
element 205. The extract flow path226 may also optionally
include one or more extract flow path filter elements 229,
subsfantially similar to filter elements 29 described above,
and may be made frou similar suitable materials and by
similar suitable methods to those described above in refer-
ence to filter elements 29. Optional extract flow path fi1ter
elements 229 rnay also be multi-staged, comprising a plural-
ity of individual filter elements.

Referring to FIG. 5, a vertical section of an exemplary
embodiment of a plunger element 305 according to an
embodiment of the invention is shown, configured similarly
to a french press type coffee and/or tea making plunger.
Plunger element 305 is adapted to flt within an infusing con-
tainer similar to that shown in FIG. l, and to be rnoved within
the infusing container @ot showu) along a vertical axis
thereof, such as central vertical axis 306, by means such as

elongated handle 307. Handle means 307 may be comprised
ofrod 308 and optional knob 309, for example, which may be
grasped by a user to move the plunger elernent 305.

Exemplary plunger element 305 additionally comprises
sealing rneans 312 situated at the edge ofa first surface orwall
313 of the plunger elemelrt 305, which is substantially circu-
lar in cross-section and oriented substantially transverse to
the vertical axis 306, similar to plunger 205 of FIG. 4, as
described above. Further, plunger 305 includes an extract
flow path opening 326, such as in first surface 313, to allow
flow to pass through plunger 305, and in particular through
first surface 313 of plunger 305 as shown by arrow 328.
Extract flow path 326 may also optionally comprise one or
more extract flow filters 329, similar to as described above iu
reference to plunger 205 of FIG. 4. In other alternative
embodiments, plunger element 305 may comprise another
cross-sectional shape to fit inside a non-cylindrical inftlsion
container.

The plunger element 305 flirther cornprises a substantially
cylindrical second surface or wall 315 depending from and
oriented substantially perpendicular to the first surface 313,
with a plug or end wall portion 321 closing the bottom of the
second surface or wall 315, defining a fluid chamber 316.
Similar to the plnnger element 5 shown in FIG. 1, the joint
between the first surface 313 and the second surface 315 of
plunger 305 is substantially leak proof. The second surface
315 of plunger element 305 also comprises one or more
extract flow openings 317 situated at various depths separated
from the first surface 313 along the central axis 306. At least
a portion of such extract flow openings 317 are situated at a
depth 318 below the first surface 313 along central axis 306.
The one or more extract flow openings 317 are adapted to
permit flow of extract into chamber 316 as shown by arrow
319. In other alternative embodiments, second surface 315
may optionally have another shape, snch as a rectangular
prism or conical frusflim, ,for example. Porous sleeve 320
covers extract flow openings 317 iu second surface 315, such
that extract flowing througlr openings 317 into chamber 316
as shown by arrow 319 must substantially pass through
porous sleeve 320. Porous sleeve 320 is permeable to the
extract and comprises a plurality of apertures. The porous
sleeve 320 may be substantially fixed to the second wall 315,
or may be removable. In another embodiment, porous sleeve
320 may comprise a plurality of segments, wherein each
segment may be more or less permeable to the extract, thereby
providing a porous sleeve 320 ofvariable permeability. In one
such embodiment, an upper segment of porous sleeve 320
may be more permeable to the extract relative to a lower
segment of the porous slewe 320, or vice versa, for example.

t4
Similar to exemplary phrnger element 5 of FIG. 1, the

porous sleeve 320 may be desirably adapted to control the
passage ofinfusible material through extract flow openings
317 to allow substantial separation of the extract from the
infusible material, and optionally, apertrües in the porous
s1eeve.320 may be small enough to substantially exclude the
infusible material frorn passing through openings 317. The
porous sleeve 320 may be rnade frorn similar suitable mate-
rials and by similar suitable methods to those described above
ìn reference to fl1ter elernents 20. Additionally, the porous
sleeve 320 may be multi-staged coruprising a plurality of
individual layers of porous materials.

The plunger element 3 05 and fi rst wall 3 1 3 and second wa1l
315 components thereof may be made from suitable materials
such as described above in reference to plunger element 5 of
FIG.1.

As the plunger element 305 is moved inside an inflrsing
container, the porous sleeve 320 and extract flow openings
317 are adapted to permit tlre flow of any air present in the
infusing container through the porous sleeve 320 and the
extract flow openings 317, and into chamber 316, as repre-
sented in FIG. 5 by arrow 323. In some exemplary embodi-
ments of the invention, extraction of the infusible material
may also result in the extraction of low density extractable
constituents, such as oils or other constituents having a lower
density than the remainder of the extract, and which may
typically float on top of the extract. In such embodiments
comprising low density extractable constituents, the porous
sleeve 320 may also permit the flow of at least a portion of the
low density extractable constituents. In an alternative such
embodiment, the second surface 315 and/or porous sleeve
320 may be adjustable or configurable to control the amount
of low density extractable constituents which may flow
tluough the porous sleeve 320 and the extract flow openings
317, and into chamber 316, as represented in FIG. 5 by arrow
323. In an alternative embodiment, plnnger element 305 may
optionally also comprise a vent opening (not shown) in the
first surface 313, to provide for the passage ofair and/or at
least a portion of any low density extractable constituents
through the first surface 313. Such optìonal vent opening may
be similar to vent opening 22 of FIG.1 as described above.

Referring to FIG. 6, a solvent extraction apparatus 401
according to an embodiment of the invention is shown, con-
figured similarly to extraction apparatus I of FIG. I as

described above. The solvent extraction apparatus 401 com-
prises exemplary cylindrical infusing container 402 contain-
ing a mixture of extract 403 and infusible material 404.
Plunger element 405 is substantially cylindrical in cross-
section and adapted to fit within infusing container 402 of
solvent extraction apparatus 401, and to be moved within the
infusing container 402 along a vertical axis thereof, such as
central vertical axis 406, by means of a plunging means
attached to the plunger elernent 405. The plunging means
may comprise a central elongated handle 407 comprised of
rod 408 and optional knob 409, for example, which may be
grasped by a user to move the plunger element 405. The
extraction apparatus 401 may additionally comprise a lid 410
with central hole 411 through which rod 408 may pass to
assist in centering the plunger element 405 and rod 408 inside
infusing container 402 and prevent it from tilting.

Plunger element 405 additionally comprises sealing rneans
412 situated at the edge ofa first surface or wa1l 413 ofthe
plunger elernent 405, which is oriented substantially trans-
verse to the vertical axis 406. In use inside inflising container
402, thefirst surface 413 and scaling means 412 oftheplunger
element 405 definea firstchamber 414 containingthemixture
of extract 403 and infusible material 404. FIG. 6 shows the
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extraction apparatus 401 in a first or starting position for
separating the extract 403 from the mixture ofextract 403 and
infusible material 404 in infusing container 402. Further,
plunger 405 includes an extract flow path opening 426, such
as in first surface 413, to allow flow to pass through plunger
405 and in particular tluough first surface 413 as shown by
arrow 428. Extract flow palh 426 rnay also optionally com-
prise oue or more extract flow filters 429, similar to as
described above in reference to plunger 5 ofFIG. 1. In other
altemative embodiments, plunger element 405 may courprise
another cross-sectional shape to fit a non-cylindrical infusion
container 402.

The plunger element 405 further comprises substantially
cylindrical second stuface or wall 415, defining second cham-
ber 416 containing extract 403. The second suface 415 of
plunger element 405 also comprises extract flow opening 417
sittrated across the bottorn of the second surface 415, al a
depth 418 below the first snrface 413 along the central axis
406. The extract flow opening 417 is adapted to permit flow of
extract 403 from the fust chamber 414 (containing a mixture
ofextract 403 and infusible material 404) to the second cham-
ber 41.6 (containing extract 403) as shown by arrow 419.7n
other alternative embodiments, second surface 415 may
optionally have another shape, such as a rectangular prism or
conical frustum, forexample. The extract flow opening 417 in
the second wall 415 typically comprises one or more filter
elements 420 within or across the extract flow opening 417,
such that extract 403 flowing through the opening 417 as
shown by arrow 419 must substantially pass tluough the filter
elements 420. Similarto exemplaryplungerelement5 ofFIG.
1, the one or more fllter elements 420 may be desirably
adapted to control the passage of infusible material 404
through the openings 417 to allow substantial separation of
the extract 403 from the infusible material 404, and option-
ally, apertures in the filter elements 420 may be small enough
to substantially exclude the inÍ;sible material 404 from pass-
ing through the openings 417. Exfract flow path filter e1e-

ments 420 are substantially similar to extract flow opening
filter elements 20 described above, and may be made from
similar suitable materials and by similar suitable methods to
those described above in reference to filter elements 20.

The second surface z1L5 may optionally extend below filter
element 420, as shown in FIG. ó by depth 431. If so, some of
the infusible material 403 may be captured in the opening of
the second wall 415 below filter 420, as plunger 405 is moved
through the mixture of extract 403 and infusible material 404.
This infusible material may desirably form a "filter cake,"
which may further prevent small particles of the infusible
material 404 from passing into chamber 416.

The infusing container 402 rnay be made from suitable
materials such as described above in reference to infusing
container 2 ofFIG. l Additionally, the infusing container 402
may optionally include a double-layered wall, with a vacuum
or other suitable and preferably insulative substance between
the two walls of the infusing container 402, such as described
above in reference to infusing container 2 of FIG. 1. The
intising contalner 402 may also optionally include a pouring
spout 430, which may be used to porr the separated extract
403 from the third cltamber 427 for consumption or other use.
The plunger element 405 and fust wall 413 and second wall
4I5 components thereofmay be made frorn suitable materials
such as described above in reference to plunger elemeut 5 of
FIG.1.

As in plunger element 5, plunger element 405 may typi-
cally also include one or more vent openings 422 adaptedto
permit the flow of air and/or a portion of any low density
extractable corstituents 424 throtgh the vent openings 422,

16
as represented in FIG. 6 by anow 423, as the plnnger elernent
405 is moved inside the inftsing container 402. Vent openings
422 may also optionally include vent filter elements 425,
similar to extract flow opening filter elements described
above, and may be made from silnilar suitable materials and
by similar suitable methods to those described above in ref-
erence to filter elements 20.

Referring to FIG. 7, a solvent extraction apparatus 501
according to an embodiment of the invention is shown, con-
figured similarly to the extraction appâratus I of FIG. 1. The
solvent extraction apparatus 5$l çomllrises exemplary cylin-
drical infusing container 502 containing a mixtrtre of extract
503 and infusible rnaterial 504. Plunger element 505 is sub-
stantially circular in cross-section and adapted to fit withirl
infusing container 502 of solvent extraction apparahrs 501,
and 1o be moved within the infusing container 502 along a

vertical axis thereof, such as central vertical axis 506, by
means of a plunging rneans attached to the plunger element
505. The plunging means may comprise a central elongated
handle 507 comprising rod 508 and optional knob 509, for
example, wlúch may be grasped by a userto nove the plunger
element 505. The extraction apparatus 501 may additionally
comprise a lid 510 with central hole 51l through which rod
508 may pass to assist in centering the plunger element 505
and rod 508 inside inñrsing container 502 and prevent it from
tilting.

Plunger elernent 505 additionally comprises sealing means
512 situated at the edge of a first surface or wall 513 of the
plunger element 505, which is oriented substantially trans-
verse to the vertical axis 506. In use inside infusing container
502, the first surlàce 513 and sealing rneans 5I2 ofthe plunger
element 505 define a first chamber 514 containing the mixfllre
of extract 503 and infusible material 504. FIG. 7 shows the
extraction apparahrs 501 in a first or starting position for
separating the extract 503 from the mixture ofextract 503 and
infusible naterial 504 in infusing container 502. FurtheE
plnnger 505 includes at least one extract flow path opening
526, such as in first sruface 513, to al1ow flow to pass through
the plunger element 505, and particularly through fu st surface
513 as shown by arrow 528. Extract flow path 526 may also
optionally comprise one or rnore extract flow filters 529,
similar 1o as described above in reference to plunger 5 of FIG.
1. In other alternative embodiments, pltrnger element 505
may comprise another cross-sectional shape to fit a non-
cylindrical inflision container 502.

The plunger element 505 further comprises a substantially
cylindrical second surface orwal1 515 with aplug orend wall
portion 521 located at the bottom ofthe second surface orwall
515, deflning second chamber 516 containing extract 503 and
typically also a relatively small portion of infusible material
504. The bottom plug section 521 of second surface 515
comprises extract flow opening 517 situated at a depth 518
below the first surface 513 along the vertical axis 506. Due to
the relatively small area ofopening 517 relative to the cross-
sectional area ofthe infusing container 502, the extract flow
opening 517 is adapted to permit flow ofextract 503 and a
relatively small portion of the total infusible material 504
from the first chamber 514 to the second chamber 516 as
shown by arrow 519. In altemative embodiments, the relative
sizeofextract flow opening 517 maybevaried in orderto vary
the relative arnount of infusible rnaterial 504 allowed to enter
second chamber 5 1 6. Further, in altemative embodiments, the
second wa1l 515 of the plunger element 505 may optionally
have another shape, such as a rectangrilar prism, or conical
frustum, for example.

Theplunger elernent505 and firstwall 5l3 andsecond wall
515 components thereofmay be made f¡orn suitable materials
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such as described above in reference to plunger element 5 of
FIG. 1. The infirsing container 502 may be made from suit-
able materials such as described above in reference to infus-
ing container 2 of FIG. I and container 402 of FIG. 6. The
fulhsing container 502 may also optionally include a pouring
spout 530, which rnay be used to pour the separated extract
503 from the third chamber 527 for consumption or other use.
The inflrsing container 502 may further optionally include a

handle (not shown) to facilitate lifting or moving the extrac-
tion apparatus 501 by a user.

As in plunger element 5, plunger element 505 may typi-
ca11y also include one or more vent openings 522 adaptedto
permit tlre flow of air andJor a portion of any low density
extractable constituents 524 through the vent openings 522,
as represented in FIG. 7 by arrow 523, as the plunger element
505 is rnoved inside the intlsing container 502. Vent openings
522 may also optionally include vent filter elements 525,
similar to extract flow opening filter elements 20 described
above, and may be made from similar suitable materials and
by similar suitable methods to those described above in ref-
erence to filter elements 20.

Referring to FIG. 8, a solvent extraction apparatus 601
according to an embodiment of the invention is shown, con-
figured similarly to a french press type coffee or tea making
apparatus. Ïre solvent extraction apparatus 601 comprises
exemplary walled cylinder infusing container 602 containing
a mixture of extract 603 and infusible material 604. Plunger
element 605 is adapted to fit within infusing container 602 of
solvent extraction apparatus 60I, and to be rnoved within the
infusing container 602 along a vertical axis thereof, such as
central vertical axis 606, by means of a plunging means
attached to the plunger element 605. The plunging means
may conçrise a central elongated handle 607 comprised of
rod 608 and optional knob 609, for example, which may be
grasped by a user to move the plunger element 605. The
extraction apparatus ó01 may additionally comprise a lid 610
with central hole 611 through which rod 608 may pass to
assist in centering the plunger element 605 and rod 608 inside
infusing container 602 and prevent it from tilting. FIG. I
shows the extraction apparatus 601 in a first or startiug posi-
tion for separating the extract 603 from the mixtrue ofextract
603 and infusible material 604 in infusing container 602.

Plurger element 605 additionally comprises sealing means
612 situated at the edge of a first surface or wall 613 of the
plunger element ó05, which is substantially circular in cross-
section and is oriented substantially transverse to the vertical
axis 606. In use inside infusing container602, the first surface
613 and sealing means 612 of the plunger element 605 define
a first chamber 614 containing the mixture of extrâct 603 and
infusible material 604. Sealing means 612 are essentially
similar to the sealing rneans 12 described above with respect
to FIG. 1, and are situated around the substantially cìrcular
outside edge ofthe first surface 613 ofplunger element 605,
performing the same sealing functionas described above with
referenceto FIG. 1.. In alternative embodiments of the inven-
tion, the infusing container 602 and mating plunger element
605 and trst surface ó13 thereofmay optionally have another
cross-sectional shape, such as a square or rectangular or other
shape for example, wherein sealing means 612 may be situ-
ated aroturd the edge or edges of the flrst surface 613 of the
plunger element 605.

The plunger element 605 further comprises a stùstantially
cylindrical second surface or wall 615 depending from and
oriented substantially perpendicular to the first surface 613,
defining a second substantially annular chamber 616 contain-
ing extract 603. Thejointbetweenthe first surface 613 and the
second surface 615 is substantially leak proofwith respect to

18
extract 603 and infusible material 604. Second surface 615 of
plunger element 605 comprises plug or top wall ponion 621
closing the top ofthe second surface or wall ó15. The second
surface 615 ofplunger element 605 also comprises one or
more extract flowopenings 617, at leasta portion ofwhichare
situated at a depth 618 separated from the first surface 6L3
along the vertical axis 606. The one or more extract flow
openings 617 are adapted to permit flow of extract 603 from
the first chamber 614 (containing a mixture olextract 603 and
infusible material 604) to the second annular chamber 616
(containing extract 603) as shown by arrow 619. In altemative
embodiments, the secondwall 615 ofthe plungerelement 605
may optionally have another shape, such as a rectangnlar
prism, or corúcal frustum, for example.

In the exemplary embodirnent of the present invention
shown in FIG. 8. The extract flow openings 617 in the second
wall 61.5 are desirably adapted to control the passage of
inftisible material 604 through the openings 617 to allow
substantial separation ofthe extract 603 f¡om the infusible
material 604, and optionally, extract flow openings 617 inthe
second wa1l 615 may be sufficiently small to substantially
exclude the infusible material 604 liom passing through the
openings 617. Extract flow openings 617 may also optionally
comprise one or more ûlter elements, similar to ûlter ele-
rnents 20 in FIG. L described above.

In some embodiments of the invention, such as that shown
in FIG. 8, the plunger element 605 may also include one or
more extract flow paths 626 in the plunger elernent 605 to
permit flow ofextract 603 from the annular second chalnber
616 to a third extract chamber 627 tfuough the flow path 626,
as generally indicated by arrow 628.

As in plunger element 5, plunger element 605 rnay typi-
cally also include one or more vent openings 622 adapted,to
permit the flow of air and/or a portion of any low density
extractable constituents 624 through the vent openings 622,
as represented in FIG. 8 by arrow 623, as the plunger element
ó05 is moved inside the infusing container 602. In the exem-
plary embodiment of the present invention shown in FIG. 8,
the vent operdngs 622 i:nthe second wall 615 are desirably
adapted to control the passage of infusible material 604
through tlre vent openings 622, andoptionally, vent openings
622 itt the second wall 615 may be sufficiently sma1l to
substantially exclude the infusible material 604 from passing
through the vent openings 622.l¡ ahernative ernbodiments,
vent openings 622 may also optionally include vent filter
elements (not shown), similar to filter elements 20 described
above, and rnay be made from similar suitable materials and
by similar suitable methods to those described above in ref-
erence to fi1ter elements 20. In a further alternative embodi-
rnent, the one ormore vent openlngs622maybe adjustable or
configurable to control the amount oflow density ext¡actable
constituents 624 which may flow tluough the vent openings
622.

The plunger element 605 and fi rst wall 6 13 and second wall
615 components thereof may be made from suitable materials
such as described above in reference to plunger element 5 of
FIG. 1. The inflising container 602 may be made from suit-
able materials such as described above in reference to infus-
ing container 2 of FIG. 1, and infusing container 402 of FIG.
6. The infusing container 602 may also optionally include a

pouring spout 630, which may be used to pour the separated
extract 603 from the third chamber 627 for consumption or
othe¡ use. The infusing container 602 may further optionally
include a handle (not shown) to facilitate lifting or ruoving the
extraction apparatus 601 by a user.

Refening to FIG. 9, a solvent extraction apparahrs 701
according to an embodimerf of the invention is shown, con-
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figured similarly to a reverse french press type extraction
apparatus, wherein inñlsible material may be 1ifted out of an
infusing container, rather than pressed to the bottom of the
container. The solvent extraction âppâratus 701 comprises
exemplary cylindrical infusing container 702 containing a
mixture of extract 703 and inftrsible material 704. Plunger
element 705 is substantially cylindrical in cross-section and
adapted to fit \ /ithin infusing container 702 of solvent extrac-
tion apparatus 701, and to be rnoved within the infusing
container 702 from the bottom to the top ofthe container 702,
along a vertical axis thereot, such as central vertical axis 706,
by means of lifting a plunging means attached to the plunger
element 705. The plunging means may comprise a central
elongatedhandle 707 comprisedofrod708 and optional knob
709, for exarnple, which may be grasped by a user to lift the
plungerelement 705 inthe direction shownby arrow 732. TLe
extraction apparatus 701 additionally comprises a lid 710
with central hole 711 tluough which rod 708 may pass to
assist in centering the plunger element 705 and rod 708 inside
infusing container 702 and prevent it t-rom tilting. Lid 710
also comprises an interior cavity or opening, such that the
infusible rnaterial may be lifted into the lid 710 by lifting
plunger 705. FIG. 9 shows the extraction apparatus 701 in a

flrst or starting position for separating the extract 703 from the
rnixture of extractT03 and infusible matenal704 in infi"rsing
container 702.

Plunger element 705 additionally comprises sealing means
712 situated at the edge of a first surface or wall 713 of the
plunger element 705, which is oriented substantially trans-
verse to the vertical axis 706. In use inside inflising container
702, the first surface 7L3 and scaling means 7L2 ofthe plunger
element 705 defüre a fi rst chamber Tl 4 containing the rnixtrue
of extract 703 and infusible material?0{.In other altemative
embodiments, plunger element 705 may comprise another
cross-sectional shape to fit a non-cylindrical infusion con-
tainer 702, wherein sealing means 712 may be sihrated
around the edge oredges ofthe first surface 7L3 ofthe plunger
element 705.

The plunger element 705 further cornprises a second srlr-
face or wal1 715 depending from and oriented substantially
perpendicular to the first surface 713, deflning a second fluid
chamber 716, which is substantially open ât one end. Sirnilar
to the plunger element 5 shown in FIG. 1, the joint between
the fust surface 713 and the second surface 7L5 of plunger
705 is substantially leak proof, and the second surface 715 of
plunger element 705 also comprises one or more extract flow
openings 717, wherein at least a portion of the one of more
extract flow openings 717 is situated at a depth 718 above the
ûrst surface 713 along the vertical axis 706. The one or more
extract flow openings 717 are adapted to permit flow of
extract into second chamber 716 as shown by arrow 719. In
the exemplary embodiment of the present invention shown in
FIG. 9, the second surface 715 is substantially cylindrical
with a substantially circular cross-section, and with a plug or
end wall pofüon72l closing the top ofthe second snrface or
wall 715. In alternative embodiments, the second surface or
wall 715 of the plunger element 705 may optionally have
another shape, such as a rectangular prism, or conical frus-
tum, for example.

The one or more extract flow openings 717 inthe second
wall 715 fpically comprise one or more filter elements 720
within or across the extract flow openings 717, such that
extract flowing through the openings 7L7 as shown by arrow
719 must substantially pass through the filter elements 720.
Similar to exernplary plunger elernent 5 of FIG. 1, the one or
more fi1ter elements 720 may be desirably adapted to control
the passage ofinfusible material through the openings 717 to

20
allow substantial separation ofthe extract from the infusible
material, and optionally, apertures in the lìlter elements 720
may be small enough to substantially exclude the infusible
material liorn passing through the openings 717. Extract flow
path filter elements 720 are substantially similar to extract
flow openiug filter elemelts 20 described above, and may be
made from similar suitable materials and by similar suitable
methods to those described above in reference to filter ele-
ments 20.

In the exemplary embodiment of the present invention
shown in FIG. 9, the second fluid chamber?16 defined bythe
second surface 715 has a substantially open extract flow
openingT26 at the bottom and thereby permits flow ofextract
out offluidcharnber716, as generally indicated by anow 728
as plunger 705 is 1i{Ìed up tluough the infusing container 702.
In other exemplary embodiments, the fluid chamber 716
defined by the second surface 715 may be partially closed or
narrowed at anextract flow openingT2ílocatedat the bottom
of chamber Tl ó. In a further alternative enbodiment, the fl uid
chamber 7ló may be closed at the bottom, andmay comprise
an extract flow path (not shown) through ûrst srxface 7L3, to
allow tlre flow of extract 703 into a third fluid chanlber 727.

The infusing container 702 rnay be made lÌom suitable
materials, and in such a m¿rnner as described above in refer-
ence to inlising container 2 of FIG. 1. The infusing container
702 may also typically inchrde a pouring spout 730, which
may be used to pour the separated extract 703 from the third
chamber 727 for consumption or other use. The plunger e1e-

ment 705 and fust wall 713 and second wa1l715 cornponents
thereof may be made from suitable materials such as

described above in reference to plunger element 5 of FIG. 1.

Refening to FIG. 10, a vertical section of an exemplary
embodiment of a plunger element 805 according to an
embodiment of the invention is shown, configured similarly
to a french press type coflèe and/or tea making plurger.
Phrnger elemett 805 is adapted to fit within an infusing con-
taine¡ such as the infusing container shown in FIG. I, and to
be moved witlún the inftsing container (not shown) along a
vertical axis thereof, such as central vertical axis 806, by
means such as central elongated handle 807. Handle means
807 may cornprise rod 808 and optional knob 809, for
example, which may be grasped by a userto move the plunger
element 805.

Plunger elemeut 805 additionally comprises sealing means
812 situated at the edge of a fint surface or wall 813 of the
plunger element 805, which is substantially circular in cross-
section, and is oriented substantially transverse to the vertical
axis 806. Sealing means 812 may be essentially similar in
design and construction to the sealing means 12 described
abovewith respect to FIG. l. Further, phrngerS05 includes at
least one extract flow path openingS26, such as in first srlrface
813, to allow flow to pass through plunger 805, and in par-
ticular through fust srrface 813 as shown by arrow 828.
Extract flow path 826 may also optionally comprise one or
more extract flow filters 829, which may be essentially similar
to filterelements 20 as described above in reference to FIG. 1..

In other altemative embodiments, plunger element 805 ruay
comprise another cross-sectional shape to fit inside a non-
cylindrical infllsion container.

The plunger element 805 fllrther comprises a substantially
cylindrical second surface or wall 815 depending from alrd
oriented substantially perpendicular to the fust surface 8J.3,

with a plug or end wall portion 821 closing the bottom of tlre
second surface or wall 815, defining a second fluid chamber
816. Similar to the plunger element 5 showr in FIG. 1, the
joint between the first surface 813 and the second surface 815
ofplunger 805 is substantially leak proot-. The second surface
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815 of plunger element 805 also comprises one or lllore
extract flow openings 81.7, w'herein at leâst a portion ofthe
one or more extract flow openings 817 is sifuated at a depth
818 below the first surlàce 813 aloug the vertical axis 806.
The one or more extract flow openings 817 are adapted to
penuit flow of extract into chamber 816 as shown by arrow
819. In other alternative embodiments, second surface 815
may optionally have another shape, such as a rectangular
prism or conical flusnlm, for example.

The one or lnore extract flow openings 817 in the second
wall 815 typically comprise one or more filter elements 820

- within or across the extract flow openings 817, such that
extract flowing through the openings 817 as shown by arrow
819 must substantially pass through the filter elements 820.
Similar to exemplary plunger element 5 of FIG. 1, the one or
more filter elements 820 may be desirably adapted to control
the passage ofinfusible material through the openings 817 to
allow substantial separation of the extract from the infusible
material, and optionall¡ apernrres in the filter elements 820
may be smal1 enough to substantially exclude the infusible
material f-rom passing through the openings 817. Extract flow
path filter elements 820 are substantially similar to extract
flow opening fllter elements 20 described above, and may be
made from similar suitable materials and by similar suitable
methods to those described above in reference to filter ele-
ments 20.

The plunger 805 also comprises an adjustment rneans
adapted to allow the adjustment ofthe effective depth 818 of
the one or more extract flow openings 817 relative to the first
sruface 813, such as exemplary threaded adjustment screw
833 shown in FIG. 10. The adjustment screw 833 is adaptedto
adjust the effective length of second surface or wall 815
extending below fust surface 813 by means of rotating the
adjustment screw 833, and by so doing to adjust the depth 818
ofthe one or more extract flow openings 817 below the first
surface 8L3. Such adjustment ofthe depth 818 ofextract flow
openings 817 may be used to desirably control the passage of
inftisible material into fluid chamber 816 during use of the
plunger 805 in the ext¡action apparatus.

As in plunger element 5, plunger elernent 805 may typi-
ca1ly also include one or nore vent openings 822 adapted to
permit the flow of air and/or a portion of any low density
extractable constituents through the vent openings 822, as

represented in FIG. 10 by arrow 823, as the plunger element
805 is moved inside an infusing container. Vent openings 822
may also optionally include vent filter elements 825, similar
to extract flow opening filter elements 20 described above,
and may be made from similar suitable materials and by
similar suitable'methods to those described above in refer-
ence to filter elements 20.

Referring now to FIG. 11, a vertical section of an exem-
plary ernbodiment of a plunger element 905 according to an
embodiment of the invention is shown, configured similarly
to a l-rench press type coffee and/or tea making plunger.
Similar to plunger 805 as described above, plunger element
905 is adapted to fìt within an infusing containe¡ and to be
moved within the infusing container (not shown) along a

vertical axis thereof, such as central vertical axis 906, by
means such as central elongated lundle 907, which may
cornprise rod 908 and optional knob 909, for example, which
may be grasped by a user to move the phmger element 905.

Also similar to plunger 805 above, pluuger 905 cornprises
a first surface or wall 913 which is substantially circular in
cross-section, and is oriented substantially transverse to the
vertical axis 906, with sealing means 912 situated around the
edge thereof. Sealing means 912 may be essentially similar in
design and construction to the sealing means 12 described

22
above with respect to FIG. l. Further, plunger 905 includes at
least one extract flow path opening 926, such as in first surface
913, to a11ow flow to pass through the plunger 905, and
particularly through first surface 913 as shown by arrow 928,
and may also optionally comprise one or more extract flow
fllters 929 in opening 926, which may be essentially similar to
filter elements 20 as described above in reference to FIG. I. In
other altemative embodimelrts, phnger element 905 may
comprise another cross-sectional shape to fit inside a non-
cylindrical infu sion container.

As in plunger 805 above. plunger 905 further comprises a

substantially cylindrical second surface or wall 915 depend-
ing from first surface 913, with a plug or end wall portion 921
closing the bottom ofthe second surface or wall 915, defining
a second fluid chamber 916. The second surface 915 of
phrnger element 905 also comprises one or more extract flow
openings 9L7 adapted to pennit flow ofextract into chamber
9L6 as shown by arrow 9L9, wherein at least a portion ofthe
one or more extract flow openings 917 is situated at a depth
918 below tlre first surface 913 along the vertical axis 906. In
other alternative embodiments, second srlrface 915 may
optionally have another shape, such as a rectangular prism or
conical frusfum, for example.

Similar to plunger 805, extract flow openings 917 in the
second wall 915 typically comprise one or more fl1ter ele-
ments 920 within or across the extract flow openings 917.
Sirnilarto exemplary plungerelement 5 of FIG. 1, the one or
more filter elements 920 may be desirably adapted to control
the passage of infusible material tlrough the openings 9L7 to
allow substantial separation ofthe extract from the infusible
material, and optionally, aperhlres in the filter elements 920
may be small enough to substantially exclude the infilsible
material from passing through the openings 917. Extract flow
path filter elements 920 are substantially simila¡ to extract
flow opening fllter elements 20 described above, and may be
made from similar suitable materials and by similar suitable
meúrods to those described above in reference to filter ele-
ments 20.

Plunger element 905 also includes one or nlore vent open-
ings 922 adapted to permit the flow of air and/or a portion of
any low density extractable constituents through the vent
openings 922, as represented in FIG. 11 by arrow 923, as the
plunger elernent 905 is rnoved inside an infusing container.
Vent openings 922 may also optionally include vent filter
elements 925, similar to extract flow opening filter elements
20 described above, and may be made from similar suitable
materials and by similar suitable methods to those described
above in reference to filter elements 20.

The plunger 905 also comprises an adjustrnent means
adapted to allow the adjustment ofthe effective opening size
ofthe one or more vent openings 922 inthe first surface 913
of the phurger 905, such as exernplary adjustable aperture
slider 934 shown in FIG. 11. The adjustable aperflrre slider
934 is adapted to cover an adjustable portion ofthe one or
more vent openlngs922, to a11ow the adjustment of the effec-
tive size ofthe vent openings 922. Adjustable aperture slider
934 may be moved, such as radially towards or away frorn the
central axis 906, to increase or decrease the open size ofthe
vent openings 922, to desirably control the passage of low
density extractable constituents tluough the first surface 913
and into the separated extract during use ofthe plunger 905 in
the extraction apparatus. The adjustable aperture slider 934
mayalso be nsedto desirablyprovideadditional control ofthe
quantity (if any) of inflisible material passing tluough vent
openings 922 andiúo the separated extract during use of the
plunger 905 in the extraction apparafus.
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In a further embodiment of the invention, a plunger ele-
ment according to the invention, and sirnilar to plunger ele-
ments 805 andlor 905 illustrated and described above, may be
adapted to allow a user ofthe invention to actively control the
flow ofextract through the plturger in use. In such an embodi-
ment the plunger may comprise one or more of: extract flow
opeuings, vent operúngs and extract fl ow path openings (simi -
lar to openings 917 , 922 and 926 above, respectively) which
may be adjustable by the user before or during use of the
plunger to control the flow of extract through the openings
while pressing the plunger through the mixhlre of extract and
infusible material. Such adjustable openings may be con-
trolled by the userto vary the size ofthe openings (such as

with adjustable aperture slider 934 above), the location or
depth of the openings relative to the plunger (such as with
adjustment screw 833 described above), or to otherwise con-
trol the flow of extract through the openings in the plunger.
The user may similarly actively control the passage of any
inlìrsible material through the openings in the plunger, to
allow the user to substantially prwent or controllably allow
passage ofa portion ofinflisible rnaterial through the plunger.
Further, the user may also similarly actively control the flow
ofany low-density constituents through the vent openings in
the plunger during use. In such an ernbodiment, the plunger
may also be adapted to allow the user to actively control the
flow ofextract, andoptionally also oflow density constihrents
and/or infllsible material through the plunger during use by
means of interchangeable or replaceable fi lter elements (simi-
lar to filter elements 920,925 alrtd929 described above, for
example) comprised in one of more of the extract flow open-
ings, vent openings and extract flow path openings of the
plunger. In such a case, the user may actively control the flow
ofone or more of: extract, low density constituent and infus-
ible material, by interchanging or replacing one or more such
filter elements with replacement elements having varying
filtration and flow characteristics. It may be understood by a
person skilled in the art that any of the additional plunger
apparatus features described above in refere¡rce to other
embodiments of the invention may also be applied to the
present embodiment as may be suitable or desired.

In an altemative embodilnent of the inventive extract sepa-
ration apparatus. a plunger element adapted to flt and move
along a vertical axis within an infusing container according to
the invention nay comprise a fust surface cornprising sealing
means at an edge ofthe first surface adapted to seal against the
inside walls ofthe infr.rsing container. In such an embodiment,
the first surläce is oriented at an oblique angle relative to the
vertical axis and is adapted to contact the inside walls ofthe
infusing container at an oblique angle, in contrast to embodi-
ments described above where the first surface is substantially
perpendicular to the inflising container walls and vertical
axis. In such alternative embodiment, at least a portion of the
obliquely zurgled first surface of the plunger may comprise
one or more extract fl ow operúngs, such that when the plunger
is in use within the infusing container, a flrst portion ofthe one
or more extract flow openings is located at a depth along the
vertical axisbelow a secondportion ofthe one ofmore extract
flow openings. In an exemplary such alternative embodiment
adapted for use in an inflising container having cylindrical
walls, the obliquely angled first surface of the plunger may
comprise a substantially oval disc, angled relative to the ver-
tical axis of the infusing container. It may be understood by a

person skilled in the art that any of the additional plunger
apparatus features described above in reference to other
embodiments of the invention may also be applied to the
present ernbodiment as may be suitable or desired.

24
In a second alternative embodiment of the inventive extract

separation apparahls, a plunger adapted to fit and move along
a vertical axis within an infusing container according to the
inventionmay comprise a crrved, or substantially non-planar,
first surface. The flrst surface may comprise sealing means at
an edge ofthe first surface adapted to seal against the inside
walls of the infusing container. In snch an embodiment, the
curved first stuface comprises first and second segments, each
having one or trrore extract flow openings therein, such that
when the plunger is in use witlún the inñrsing container, the
orle or more extract flow openings in the first segrnent are
located at a depth along the vertical axis below the one or
more extract flow openings in the second segment of the first
surface. In an exemplary such altemative ernbodiment, the
curved first surface oftheplunger element is substantially "Z"
shaped in a cross-sectional view parallel to the vertical axis,
such that one end ofthe "Z'comprises a first segment, andthe
other end of the "Z" comprises a second segment, at a depth
above the first segment relative to the vertical axis. It may be
understood by a person skilled in the art that any of the
additional plunger apparatus features described above in ref-
erence to other embodiments of the invention may also be
applied to the present embodiment as may be suitable or
desired.

In yet a lirther alternative embodiment, an extract separa-
tion apparatus according to the ilrvention may comprise an
infusing container wìth a vertical axis and including a fixed
filter element within the container, where the filter element
comprises a first surface substantially transverse to a vertical
axis of the container and defining a fust chamber containing
a mixture of extract and infusible material. Tlrc fixed filter
element also comprises a second surface extending substan-
tially perpendicular to the fust surface, the second surface
comprising one or more extract flow openings, wherein the
one ormore extract flow openings are adapted to permit flow
ofextract from the fust charnber into the second chamber, and
wherein at least a portion of the one or more extract flow
openings in the second surface are situated at a depth, sepa-
rated from the first surface, either above or below tlre first
sruface along the vertical axis ofthe infusing container. The
extract separation apparaíls also includes a piston element
adapted to flt and move within the infusing container along
the vertical axis, and to seal against the inside walls of the
infusing container, such that when the fi¡st chamber of the
infusing container contains a mixture of extract and infusible
material, the movement of the piston element within the con-
tainer forces at least a portion ofthe extract to flow through
the extract flow openings. Depending onthe orientation ofthe
second surface of the flxed filter element either above or
below the first surface, the piston element may be adapted to
fit and move within the infusing container either above or
below the filter element, to canse the extract to flow tluough
the extract flow openings. In an exemplary embodiment, the
piston elernent may be operated by a user's hand, or alterna-
tively, may be operated mechanically, pneumatically, or by
other suitable means, and may be controlled directly by a
user, orby a rnachine. In a further exemplary ernbodiment, the
piston element rnay seal a portion ofair orother gas withinthe
infusing containe¡ between the fluid mixture and the fl1ter
elernent, such that the movement of the piston element exerts
force on the fluid mixílre indirectly through the air or other
gas, to cause the extract to flow through the extract flow
openings. It may be understood by a person skilled in the art
that any of the additional separation apparatus features
described above in reference to other embodiments of the
invention may also be applied to the present embodiment as
may be suitable or desired.
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In another embodiment of the present invention, an inven-
tive method of separating an extract from a mixture of the
extract and an infusible material using an extract separation
apparahrs according to the invention maybe provided. In such
a method, a tr1ixture of an inftisible material and an extract
may be mixed in an infusing container. Then a plunger ele-
ment according to the invention may be inserted into the
infusing container along a vertical axis thereof, where the
plunger element comprises: wherein the plunger element
comprises:

a plunging rneans adapted to move the plunger element
within the infusing container along the vertical axis thereof;

a first surface substantially transverse to the vertical axis
and comprising sealing rneans situated at one or more edges
ofsaid first snrface, wherein said sealing means are adapted
for sealing engagement with the one or ruore inner walls of
the infusing container as the plunger element is moved within
the container, to deflne a first chamber containing the mixture
of infusible material and extract bounded by said first surface;

a second snrface substantially perpendicular to said first
surface and defining a second chamber, said second surface
comprising one or more extract flow openings, wherein said
one ormore extract flow openings are adapted to permit flow
ofextract from said first chamber into said second chamber,
and wherein at least a portion ofsaid one or more extract flow
openings in said second surface are situated at a depth,
wherein said depth is separated from said first surlàce, either
above or below said first surface along the vertical axis.

Then, the plunger element rnay be moved within the infus-
ing container to cause at least a portion ofthe extract to flow
through the one or more extract flow openings, to produce a
separated extract portion.

The exemplary embodiments herein described are not
intended to be exhaustive or to limit the scope of the invention
to the precise fomrs disclosed. They are chosen and described
to explain the principles of the invention aud its application
and practical use to allow others skilled in the art to compre-
hend its teachings.

As will be apparent to those skilled in the art in light of the
foregoing disclosure, many alterations and modiflcations are
possible in the practice of this invention without departing
frorn the spirit or scope thereof. Accordingl¡ the scope ofthe
invention is to be construed in accordance with the substance
defined by the following claims.

What is claimed is:
1 An apparatus for infusing an extract comprising:
a) an container for holding infused extract having a periph-

eral wall defining a vohlme therein, the peripheral wall
defining an open top ofthe container; and

b) a plunger configured to be received through the open top
ofthe container, the plunger and container cooperating
to define a lower chamber for contairúng an infused
extract and an upper chamber for containing infused
extract, the plunger including:
i) a fluid charnber having a top end and a bottom end, the

fluid chamber including a peripheral wall that defines
a volurne therein for containing inñrsed extract, the
peripheral wall of the fluid chamber including an
uppermost extract flow opening which traverses the
peripheral wa11, the uppermost extract flow operúng
defining at least one filter element;

ii) a peripheral seal disposed proximate an outer periph-
ery ofthe plunger, the peripheral seal being config-
ured to provide a seal between the plunger and the
peripheral wall ofthe containe¡ the uppermost extract

26
flow opening being situated below the seal to define
an arurular gap disposed above the uppernost extract
flow opening and defined between the peripheral wall
of the fluid chamber and the peripheral wall of the
container;

iii) a handle attachedto the fluid chamberformoving the
plungeralong the peripheral wall ofthe container; and

iv) a second extract flow opening in direct fluid commu-
nication with the upper chamber disposed radially
inwardly from the peripheral seal, the second extract
flow opening defining a second filter element, tlrc
second filter eleruent being disposed in a plane that is
perpendicular to the handle.

2. The apparatus ofclaim 1, whereintheperipheral seal and
fluid chamber are discrete components.

3. The apparatus ofclaim 1, wherein the at least one ûlter
element includes a phlraliy of individual filter eleruents such
that the infused extract flows tlrough the plurality of indi-
vidual filter elements along a flow path as the fluid chamber is
advanced downwardly into the container.

4. The apparaÍrs of claim 1, whereinthebottom ofthe fluid
chamber is closed.

5. An apparahrs for infusing an extract comprising:
a) a container for holding infused extract having a periph-

eral wall defining a volnme therein, the peripheral wal1
defining an open top ofthe container; and

b) a plunger configured to be received througlr the open top
of the container, the plunger and container cooperating
to define a lower chamber for containing an inf,rsed
extract and an upper chamber for containing inîused
extract, the plunger including:
i) a fluid chamber having a top end and a bottom end, the

fluid chamber including a peripheral wall that defines
a vohrme therein for containing infused extract, the
peripheral wall of the fluid chamber including an
uppermost extract flow opening which traverses the
peripheral wall, the uppermost extract flow opening
defining at least one filter element;

ii) a peripheral seal disposed proximate an outer periph-
ery ofthe plunger, the peripheral seal being config-
tured to provide a seal between the plunger and the
peripheral wall ofthe container, the uppermost extract
flow opening being situated below the seal to define
an annular gap disposed above the uppermost extract
flow opening and definedbetween the peripheral wall
of the fluid chamber and the peripheral wall of the
container; and

iii) a handle attached to the fluid chamber for moving the
plunger along the peripheral wall ofthe container.

6. The apparatus ofclaim 5, wherein the peripheral seal and
fluid chamber are discrete components.

7. The apparatus of claim 5, wherein the at least one filter
elernent includes a plurality of individual filter elements such
that the infused extract flows tlrough the plurality of indi-
vidual filter elements along a flow path as the fluid chamber is
advanced downwardly into the container.

8. The apparaírs ofclaim 5, wherein the bottom ofthe fluid
chamber is closed.

9. The apparatus ofclaim l, wherein the at least one filter
element of the uppemrost extract flow opening is multi-
staged.

10. The apparatus ofclaim 5, wherein the at least one fi1ter
element of the uppemrost exhact flow opening is multi-
staged' 
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