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(57) Claim

1. Filter apparatus comprising a receptacle for liquid to
be filtered, the receptacle having an outlet from which
filtered liquid can be dispensed, and a plunger movable
downwardly within said receptacle and through the liquid,
the plunger having filter means arranged to filter said
liquid during the downward, filtering movement of the
plunger, said plunger having a cylindrical skirt portion in
contact with the inner surface of said receptacle, wherein
said skirt portion depends downwardly from said filter
means in the direction of the filtering movement of said
plunger, said skirt portion being arranged to be biased
towards the inner surface of said receptacle by the
pressure of the liguid being filtered during said filtering
movement, and wherein said skirt portion of said plunger
has thermally activated memory characteristics enabling the
skirt portion to be returned to its original diameter.
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. (54) Title: FILTER APPARATUS

(57) Abstract

The invention provides for filter apparatus (10)
comprising a receptacle {12) for liquid to be filtered
and having outlet means (14) by which filtered liquid
can be dispensed therefrom, plunger means (24)
having filter means (34) and arranged for movement
within said receptacle (12} and through said liquid
so as to filter said liquid, said plunger means (24)
being provided with a skirt portion (28) for contacting
the inner surface of said receptacle (12) during said
movement of said plunger (24) within said receptacle |0
(12), and wherein said skirt portion (28) is arranged
to extend away from said filter means (34) and in the
direction of movement of said plunger means (24)
during the filtering of said liquid, said skirt means
(28) being arranged to be biased towards the inner
surface of said receptacle (12) by the pressure of the
liquid being filtered during said movement.
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FILTER APPARATUS

The present invention relates to filter apparatus and
in particular, but not exclusively, to filter apparatus for
the preparation of beverages such as coffee,

There is currently known a variety of methods of
preparing a beverage such as coffee. One ¢f the most
common methods inveolves the use of a receptacle into which
hot water and coffee are introduced. Then, at the
appropriate time, a plunger is inserted into the receptacle
and pushed downwardly through the ligquid in the receptacle
from an upper copening of the receptacle to a base region of
the receptacle. The plunger includes a plungetr head which
has a filter element and this serves to filter the ligquid
during the movement of the plunger downwardly within the
receptacle. This downward movement of the plunger, with
its associated filter element, seeks to collect, and
retain, coffee grinds and other solid particles that should
be kept separate from the beverage to be eventually

dispensed.

Such known apparatus is however disadvantageous in
that the plunger does not successfully prevent the passage
of coffee grinds, and other material, intc the region of
the receptacle from which the beverage is eventually

-dispensed. In particular, as the plunger is moved

downwardly within the receptacle, the build-up c¢f pressure

in the liguid below the downwardly moving plunger serves to
open an access path for coffee grinds and cother material to
by-pass the plunger, i.e. pass through a gap formed between
the outer periphery of the plunger and the inner surface of

the receptacle.

This 1g particularly disadvantageous in that it
provides for a potentially poor-gquality beverage having
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coffee grinds and possibly other solid material present
therein. Further, the passage of the coffee grinds and
other material, via the gap formed between the outer
periphery of the plunger and the inner wall of the
receptacle, also serves to scratch and disadvantageously
spoil the appearance of the inner surface of the receptacle
so that the receptacle quite readily takes on the
appearance of a well-used, old and generally unclean

receptacle.

Metal filter plunger members are commonly known but
are restricted in their use since it is generally not
feasible to use such filter plunger members with
polycarbonate beakers which tend to exhibit a decrease in

internal diameter with depth.

The present invention seeks to provide filter
apparatus having advantages over currently available filter

apparatus.

According to one aspect of the present invention there
is provided filter apparatus comprising a receptacle for
liquid to be filtered and having outlet means by which
filtered liquid can be dispensed therefrom, plunger means
having filter means and arranged for movement within said
receptacle and through said liquid so as to filter said
liquid, said plunger means being provided with a skirt
portion for contacting the inner surface cof said receptacle
during said movement of said plunger within said
receptacle, and wherein said skirt portion is arranged to
extend away from said filter means and in the direction of
movement of said plunger means during the filtering of said
liquid, and to be biased towards the inner surface of said
receptacle by the pressure of the liquid being filtered
during said movement.
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The invention is particularly advantageous in that, as
the plunger is moved through the liquid so as to effect the
filtering action, the liquid being filtered can act so as
to force the skirt region of the plunger outwardly and into
contact with the inner surface of the receptacle and this
advantageously assists in seeking to greatly inhibit the
passage of any solid material past the outer periphery of
the plunger means. The improved sealing between the
plunger means and the inner surface of the receptacle
advantageously substantially reduces the amount of solid
product found in the filtered liquid.

Advantageously, said skirt portion is arranged to
flair outwardly from the filter means during said movement

of said plunger means through said liquid.

The skirt portion can then be arranged to be formed
from an appropriate material to allow for such flaring-out
so as to assist in providing a high quality seal between
the outer periphery of the plunger means and the inner
surface of said receptacle.

Preferably, said skirt means is provided with a
plurality of lines of weakness so as to assist in the
biasing thereof towards the inner surface of said

receptacle.

In one particular embodiment, said lines of weakness
comprise a plurality of slits formed in said skirt portion.

Preferably, said slits extend from the edge of said
skirt means remote from said filter means and serve to
provide a plurality of tongue portions on said skirt

portion.

Advantageously, each of said plurality of tongue
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portions is arranged to be biased towards the inner surface
of said receptacle so as to provide for the improved
sealing achieved by the present invention. Such biasing is
readily achieved by virtue of the pressure of the liquid
within the skirt portion.

In particular, each of the tongue portions is arranged

to have substantially the same dimensions.

Further, each of said slits can be arranged to extend
for the same distance into said skirt portion. Preferably,
each of said slits extends for substantially half the

height of said skirt portion.

Preferably, said skirt portion is formed from a glass-
based resin. Such a material is particularly advantageous
in providing for a skirt portion which can be readily
biassed in the appropriate manner by virtue of the pressure
of the liquid being filtered. One example of an
advantageous material is glass-filled polypropylene.

Materials of the above-mentioned type exhibit
advantageous characteristics as regards flexibility and

resilience.

In particular, the apparatus of the present invention

.can comprise a receptacle which is arranged to dispense a

filtered beverage. As guch, the invention can
advantageously comprise a plunge-filter beverage maker such
as a plunge-filter coffee maker or plunge-filter tea maker.

By way of a further advantage, said apparatus can be
arranged with a lid portion having an aperture through
which a shaft of said plunger means extends and by virtue
of which said shaft member is guided during said movement
of said plunger means and which said 1lid is arranged for
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forming a snap-fit with an opening of said receptacle.

Such a feature provides for further improved filtering
of the liquid in that the snap-fitment of said lid provides
for stable guide means for the passage of the plunger shaft
and thus for the plunger means itself.

According to another aspect of the present invention
there is provided a plunger having a filter means for the
filtering of a liquid during movement of said plunger
through said liquid wherein said plunger means is provided
with a skirt portion for contacting the inner surface of a
receptacle containing said liquid and which skirt means
extends away from said filter means in a direction of
intended movement of said plunger during filtering of said
liquid, and wherein said skirt portion is arranged to be
biased towards the inner surface of said receptacle by
pressure cf the liquid being filtered during said movement.

Preferably, said skirt means is provided with a
plurality of lines of weakness so as to assist in the -
biasing thereof towards the inner surface of said

receptacle.

In one particular embodiment, said lines of weakness
comprise a plurality of slits formed in said skirt portion.

Preferably, said slits extend from the edge of said
skirt means remote from said filter means and serve to
provide a plurality of tongue portions on said skirt

portion.

Advantageously, each of said plurality of tongue
portions is arranged to be biased towards the inner surface
of said receptacle 8o as to provide for the improved
sealing achieved by the present invention. Such biasing
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can be readily achieved by virtue of the pressure of the
liquid within the skirt portion.

In particular, each of the tongue portions is arranged

to have substantially the same dimensions.

Further, each c¢f said slits can be arranged to extend
for the same distance into said skirt portion. Preferably,
each of said slits extends for substantially half the
height of said skirt portion.

Preferably, said skirt portion is formed from a glass-
based resin. Such a material is particularly advantageous
in providing for a skirt portion which can be readily
biassed in the appropriate manner by virtue of the pressure
of the liquid being filtered. One example of an
advantageous material is glass-filled polypropylene.

According to yet a further aspect of the present
invention there is provided filter apparatus comprising a
receptacle for receiving liquid to be filtered and arranged
to receive a plunger with filter means to be moved
therethrough so as to effect said filtering, wherein said
apparatus includes a lid member having an aperture for
guiding a shaft member asscciated with said plunger,
wherein said 1id member is arranged for snap-fit engagement

with said receptacle.

The snap-fitment of the 1id with the receptacle is
particularly advantageous in improving the accuracy of the
passage of the plunger through the receptacle and liguid
and thereby improving the filtering of the liquid.

As will be appreciated each of the aspects of the
present invention can readily relate to a plunger-filter
coffee or tea maker, or a plunger therefor.
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The present invention is described further
hereinafter, by way of example only, with reference to the
accompanying drawings in which:

Figure 1 is a side elevational view of filter
apparatus embodying the present invention;

Figure 2 is a perspective view of the plunger head of
the apparatus of Figure 1;

Figure 3 is a cross-sectional view along the lines
III-IITI of Figure 2; and

Figure 4 is a cross-sectional view of the 1lid and
upper part of the beaker of the apparatus illustrated in
Figure 1.

The illustrated embodiment of the present invention
comprises a plunge-filter coffee maker 10 having a beaker
12 formed of polycarbonate. Coffee is formed in the beaker
by the mixture of hot water and ground coffee therein and,
when appropriate, can be dispensed by way of a spout 14.
The handle 16 is rigidly connected to the beaker 12 by way
of lugs 18 which extend outwardly from the outer surface of
the beaker 12. According to one particular advantage of
the illustrated embodiment, the handle 16 is formed from a
material which, when cooling, is arranged to shrink-fit
around the lugs 18. The coffee maker 10 also includes a
1id 20 which is arranged to snap-fit onto the upper
periphery of the beaker 12 and is provided with a central
bore through which a shaft 22 of a plunger extends for
guidance therethrough. At the lower end of the shaft 22 as
illustrated in the drawings, there is provided a plunger
head 24 and the upper end there is provided a button handle

26.

Once the ground coffee and hot water mixture has been
provided in the beaker 12, a lid 20 can be fitted onto the
upper periphery of the beaker 12 and the button handle 26



10

15

20

25

30

35

WO 95/33399

PCT/GBIS/01255

of the plunger can be moved downwardly so as to move the
plunger 24 from a position adjacent the 1lid 20, and in the
direction of arrow A in Figure 1, downwardly through the
hot water and ground coffee mixture so as to provide for
filtered coffee in the region above the plunger head 24
which can then be dispensed by way of the spout 14.

The plunger head 24 includes a skirt portion 28 around
the periphery thereof and wh;ch is arranged to extend away
from a filter element (not shown in Figure 1) mounted in
the plunger head 24 and in the direction of movement of the
plunger head during the filtering action. Thus, in the
embodiment illustrated in Figure 1, the skirt means 28 is
arranged to depend downwardly from the filter element (not

shown in Figure 1}.

The structure of the plunger 24 is shown in greater
detail in Figure 2. As can be seen, the plunger head 24 is
circular in form and has a shallow cylindrical portion
extending downwardly to form the aforementioned skirt
portion 28. The skirt portion 28 is provided with a
plurality slits 32 which extend upwardly from the lower
surface of the skirt portion 28 and for a distance which is
substantially all to half the height of the skirt portion
28. The plurality of slits 32 serve to define a plurality
of adjacent tongue portions 30 which are arranged for

‘hinged movement relative to the upper portion of the skirt

portion.

Further, a flat circular filter element 34 is provided
in the plunger head 24 so as to provide for the filtering
of the hot water and ground coffee mixture during the
downward movement of the plunger head 24 in the direction
of arrow A of Figure 1. As can also be seen in Figure 2,
the shaft 22 is received in its central rmounting portion of
the plunger head 24 from which said central mounting
portion 3 support ribs 36 extend in a radial manner. The
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support ribs 36 extends so as to provide support for the
filter element 34 and extend between the central mounting
portion of the plunger head 24 to receive the shaft 22 and
an outer annular portion of the plunger 24 from which the
skirt portion 28 depends.

Figure 3 shows a cross-section of the plunger head 24
of Figure 2 taken along the lines III-III. As can be
appreciated, the radially extending support ribs 36 extend
through the filter element 34 so that a lower portion 36a
of each rib extends below the filter element 34.

The function of the plunger head 24 of the illustrated
embodiment of the present invention is now described with
particular reference to Figure 3. As mentioned above, in
order to form the filtered coffee, the plunger head 24 is
moved downwardly through the hot water and ground coffee
mixture in the beaker 12 and in the direction of arrow A in
Figure 1. During such movement, there is a build up of
pressure in the hot water ground coffee mixture below the
plunger head 24 which serves to resist movement of the
plunger head 24 in the direction of arrow A. It is a
particular feature of the present invention that the
configuration of the plunger head 24 is provided so as to
benefit from such a build up of pressure in order to
improve the sealing of the peripheral portion of the
plunger head 24 with the inner surface of the beaker 12.

Such an improved sealing is particularly required so as to

prevent the passage of coffee grinds, and other undesired
material, intc the coffee that is to be dispensed by way of
the spout 14. The aforementioned sealing can be .4
advantageously achieved with the present invention?Without
the need for any biasing means such as a spring member
commonly found in known beakers.

As will be appreciated from Figure 3, during the
movement of the plunger head 24 in the direction arrow A,
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and during the subsequent build up of pressure below the
plunger head 24, the water located below the plunger head
24 serves to bias the downwardly depending skirt portion 28
in a direction towards the inner surface of the beaker 12,
that is, in the direction of arrows B shown in Figure 3.

In view of the particular structure of the skirt portion 28
of the illustrated embodiment, the aforementioned increase
in the water pressure serves to deflect substantially all
of the tongue portions 30 towards, and intc sealing
engagement with, the inner surface of the beaker 12.

The improved sealing between the outer periphery of
the plunger head 24 and the inner surface of the beaker 12
as provided by the illustrated embodiment of the present
invention, is particularly advantageous in serving to
inhibit the passage of coffee grinds and other unwanted
material into the coffee to be dispensed. Also, the
plunger head 24 serves to reduce the likelihood of the
inner surface of the beaker 12 becoming scratched or
otherwise spoilt by coffee grinds or other material that,
in known coffee makers, can become trapped between the
outer portion of the plunger head and the inner surface of
the beaker during the movement of the plunger.

A further advantage for providing the sealing between
the outet periphery of the plunger head 24 and the inner
surface of the beaker 12 arises from the slight narrowing

'of the beaker 12 towards the bottom thereof. Thus, the

diameter of the beaker 12 is slightly greater at the top
portion adjacent to the 1lid 20 than it is at the base
portion. Such narrowing can be readily provided in a
beaker 12 formed by an injection moulding process and the
skirt portion 28 can advantageously fclilow any variation in
diameter of the beaker without detriment to the
aforementioned sealing feature. Also, the skirt portion 28
ig advantageously arranged to return to its larger diameter
once immersed in suitably hot water. Then, if the skirt
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becomes deformed due to continued use, or otherwise, it can
be returned tco its original diameter by thermally
activating its memory characteristics which allow for its
return to its original diameter.

A further aspect of the present invention is now
described by way of particular reference to Figure 4.
Figure 4 1is a cross-section through the 1id 20 and upper
portions of the beaker 12 shown in Figure 1 from which it
can be clearly seen that the 1lid 20 is arranged to snap-£fit
onto the upper periphery waii of the beaker 12. Such snap-
fitment, particularly when the beaker is formed of glass-
filled resin, proves advantageous in providing for a secure
mounting of the plunger shaft 22 within the coffee maker
10. The snap-fitment cf the 1id 20 onto the beaker 12
provides for particular stability between the lid 20 and
the beaker 12 and thereby provides for particular stability
in the location of a guide bore extending upwardly through
the c¢entral portion of the lid 20 and through which the
shaft 22 of the plunger extends. The present invention is
therefore advantageous in ensuring that, once the 1lid 20 is
snap-fitted to the beaker 12, the shaft 22, and thus the
plunger itself, can be accurately directed in a manner such
that the shaft 22 extends along in a direction parallel to
the longitudinal axis of the beaker 12 and that the plane
of the filter element 34 and the transverse portion of the
plunger head 24 is substantially perpendicular to the wall

‘of the beaker 12. The sealing between the outer periphery

of the plunger head 24 and the inner surface of the beaker
12 can thereby be particularly enhanced by the snap-fitment
of the 1lid 20 to the beaker 12.

The invention 1is no& restricted to the details of the
foregoing embodiments. For example, the filter apparatus
of the present invention can be incorporated into any
nature of beaker requiring a filter plunger to move
therethrough so as to effect filtration of liguid. 1In
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particular, the invention can be incorporated into any form
of plunge-filter apparatus for preparing beverages. Also,
the configuration of the plunger head is not restricted to
the details of the foregoing embodiment in that any

5 appropriate form of skirt portion 28 can be provided so
long as it extends in a direction of movement of the
plunger head and that can be biased into engagement with
the inner surface of the beaker by way of the increase in
liquid pressure that occurs in the liquid to be filtered.

10
It will be appreciated that other modifications and
variations may be made to the embodiment described and
illustrated within the scope of the present application.
15

For the purposes of this specification, including the
claims, the term "comprising" shall be taken to have the

meaning "including®.
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CLAIMS

1. Filter apparatus comprising a receptacle for liquid to
be filtered, the receptacle having an outlet from which
filtered liquid can be dispensed, and a plunger movable
downwardly within said receptacle and through the liquid,
the plunger having filter means arranged to filter said
liquid during the downward, filtering movement of the
plunger, said plunger having a cylindrical skirt portion in
contact with the inner surface of said receptacle, wherein
said skirt portion depends downwardly from said filter
means in the direction of the filtering movement of said
plunger, said skirt portion being arranged to be biased
towards the inner surface of said receptacle by the
pressure of the liquid being filtered during said filtering
movement, and wherein said skirt portion of said plunger
has thermally activated memory characteristics enabling the
skirt portion to be returned to its original diameter.

2. Filter apparatus as claimed in Claim 1, wherein said
receptacle is formed of polycarbonate.

3. Filter apparatus as c¢laimed in Claim 1 or 2, wherein
said skirt portion has a plurality of lines of weakness so
as to assist in the biasing thereof towards the inner
surface of said receptacle.

4. Filter apparatus as claimed in Claim 3, wherein said
lines of weakness comprise a plurality of slits formed in
said skirt portion.

5. Filter apparatus as claimed in Claim 4, wherein said
slites extend from the edge of said skirt portion remote
from said filter means and define a plurality of tongue
portions on said skirt portiomn.

AMENDED SHEET
IPENER -
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6. Filter apparatus as claimed in Claim 5, wherein each
of said tongue portions has substantially the same

dimensions.

7. Filter apparatus as claimed in any of Claims 4 to 6,
wherein each of said slits extends for the same distance

into said skirt portion.

8. Filter apparatus as claimed in any préceding claim,
wherein said skirt portion is formed from a glass-based

resin.

9. Filter apparatus as claimed in Claim 8, wherein said
glass-based resin comprises glass-filled polypropylene..

10. Filter apparatus as claimed in any preceding claim,
and further comprising a lid having an aperture through
which a shaft of said plunger extends and by virtue of
which said shaft is guided during the filtering movement of

said plunger.

11. Filter apparatus as claimed in Claim 10, wherein said
1id forms a snap~fit with an opening of said receptacle.

12. A plunger for a filter apparatus, said plunger having
filter means for the filtering of a liquid during filtering
movement of the plunger through said liquid, wherein said
plunger has a cylindrical skirt portion for contacting an
inner surface of a receptacle containing the ligquid to be
filtered, said skirt portion extending away from said
filter means in a direction of intended movement of said
plunger during filtering of said liguid, wherein said skirt
portion is arranged to be biased towards the inner surface
of said receptacle by pressure of the liquid being filtered
during said filtering movement, and wherein said skirt
portion of said plunger Kas thermally activated memory

AMENDED SHEET
IPEA/EP
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characteristics enabling the skirt portion to be returned

to its original diameter.

13. A plunger as claimed in Claim 12, and having a skirt

portion as claimed in any one of Claims 3 to 9.

5 14. A filter apparatus substantially as hereinbefore

described with reference to the accompany drawings.

DATED: 6 January 1998

CARTER SMITH & BEADLE
. Patent Attorneys for the Applicant:
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