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[0001] The present invention relates to a fluid filter, and particularly but not ex-
clusively to a high pressure and throughput filter for removing solid material from

a liquid such as water.

[0002] A known filter which makes use of fibres to trap material entrained within
the medium is disclosed in EP-A-0280052. The device of EP-A-0280052 is shown
in Figures 1 and 1a. The filter 100 comprises a filter housing 101 with an inlet end
102 and an outlet end 103. Extending longitudinally of the housing are a plurality
of parallel fibres, held in place by a support 106. Surrounding the fibres is a flexi-

ble waterproof membrane 104.

[0003] During filtration, the membrane 104 is pressurised as shown at 107 in
Figure 1la using compressed air or the like, thereby compressing the fibres to-
wards an internal pinch point 108. The material to be filtered is forced through
the filter in the direction shown by the arrow. The filter may be flushed and
cleaned by releasing the pressure within the membrane and back-flushing in the

opposite direction to the normal flow of filtration.

[0004] In one embodiment, EP-A-0280052 discloses a distensible balloon with
fibres surrounding it, so that as the balloon is distended using compressed air, the

fibres get pushed out against the internal circumference of the filter housing.

[0005] This type of filter can work well on a relatively small scale. However, the
inflation of the balloon/membrane requires a substantial amount of space and also
requires a source of compressed air. The balloon/membrane needs to be long
enough to create the graduated filter and this requires fibre length to be long.
Thus the component parts of the filter can result in significant expense. Further-
more, this type of filter can be difficult to apply on a larger scale in which larger
volumes of liquid need to be filtered, as the balloon or flexible membrane must be
accordingly larger, stronger and will require more compressed air in order to in-

flate it. The resulting filter can thus be large, awkward and expensive.

[0006] EP 0344633 concerns a filter in which fibre bundles are compressed to
80-30% of their height during use of the filter.

[0007] US-A-5690823 discloses a filtration medium using solid fibres that are

compressed at a certain point by a retainer member.
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[0008] JP-A-55165115 discloses a fluid filter and a method of operating a filter

as set out in the preambles of the independent claims.

[0009] According to the present invention a fluid filter and a method of operating
a filter is characterised by those features set out in the characterising portions of

the independent claims

[0010] An advantage of the filter of Claim 1 is that no extra means of compres-
sion of the plurality of fibres, such as a balloon or flexible membrane powered by
compressed air, is required in order to create an effective filter matrix. This in
turn means that the filter can be made smaller or larger as required by a specific
application without having to redesign the balloon/membrane and with no need
for compressed air for inflation of the balloon/membrane. The filter of the present
invention can be housed in a smaller casing than could the prior art filter dis-
cussed above for any given requirement of filtration. The filter of the present in-
vention is also cheap to manufacture and easy to install due to the relatively few

components.

[0011] The fibres are elastic hollow fibres that are sealed at the outlet end

thereof and open at the inlet end thereof.

[0012] The filter may comprise a means of pressurising the fluid to be filtered. In
an embodiment, the fluid to be filtered is pressurised to a pressure of 2 bar. At
this high pressure, the open end of the hollow fibres experiences the high pres-
sure when the fluid enters the filtration channel, causing the pressure inside the
fibres to rise above the pressure in the channel. The elastic fibres thus expand
laterally to produce the filter matrix. Where solid fibres are used, the high pres-
sure difference induced along the filter is sufficient to compress the elastic fibres

to create a filter matrix.

[0013] The filtration channel inner surface is tapered along the length thereof
such that the chamber is restricted in cross-section over at least a portion there-
of. This shagging of the channel surface assists in creating the filter matrix whilst
the fibres are under pressure when the filter is operating in filtration mode. In this
manner, the tightness of packing of the pressurised fibres is gradually varying
along the fibre to create a graduated level of filtration. Larger particles becomes

trapped in the interstices between fibres that are less expanded, whilst smaller
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particles becomes trapped in the interstices between fibres that are more expand-

ed. The means of pressurising the fluid to be filtered may be a pump.

[0014] In an embodiment, the inner surface cross-section of the filtration chan-
nel may taper gradually along the length thereof. In an alternative embodiment,
the inner surface cross-section may taper gradually from the outlet end of the
filter casing to a pinch point and gradually re-expand towards the inlet end of the
casing. The cross-section may have two or more pinch points. The filtration chan-
nel may have a generally circular cross-section or it may have a substantially

square rectangular cross-section.

[0015] The filter casing may comprise a moulded casing, cast into two parts for
ease of manufacture. This construction also enables ease of installation of the
fibres within the casing. The fibres may be secured in bundles and may be ar-
ranged on a rack inside the filtration channel. The filtration channel may include a
recessed portion at the outlet end thereof, in which the fibres are secured. During
installation of the filter, the rack or racks can be inserted into the recessed portion
of the filtration channel, which is moulded in a first part of the casing. A second
part of the casing may comprise a lid which can be secured over the filtration

channel to complete the filter casing.

[0016] In an embodiment, the filter may include flushing means for flushing the
filter in a direction from the outlet end to the inlet end - that is the filter is back
flushed. The flushing means may include a vacuum generator that can be used to

draw flush liquid out of the filtration channel during the flush mode of the filter.

[0017] The filter casing may be elongate and the filtration channel may be elon-
gate. A plurality of racks of fibres can be inserted in series into the elongate filtra-
tion channel. This construction has the advantage of increasing the filtration ca-
pacity of the filter in a simple and effective manner. The filter may form part of a
bank of filters arranged in a housing. The housing may include slots into which
the filters are insertable. An advantage of this construction is that if the filter re-
quires replacement, it can be easily removed from the slot in which it is housed

and replaced with a new filter.

[0018] According to a second aspect of the invention, there is provided a method

of operating a filter as set out in the claims.
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[0019] The invention may be carried out in practice in a number of ways, and
several specific embodiments will now be described by way of example, with ref-
erence to the accompanying drawings in which:

Figure 1(a) is a longitudinal section through a prior art filter;

Figure 1(b) is a longitudinal section through the filter of Figure 1 in filtration
mode;

Figure 2(a) is a schematic perspective view of a filter in accordance with the pre-
sent invention;

Figure 2(b) is a longitudinal section through a first embodiment of the present
invention;

Figure 3(a) is a schematic view of a hollow fibre used in the filter of Figure 2(b);
Figure 3(b) is a schematic view of the fibre of Figure 3(a) during a filtration mode
of the filter of Figure 2(b);

Figure 3(c) is a schematic of the fibre of Figure 3(a) during a flushing mode of the
filter;

Figure 4 is a longitudinal section through a second embodiment of the filter;
Figure 5 (a) is a schematic of a solid fibre used in a second embodiment of the
filter;

Figure 5(b) is a schematic of the solid fibre of Figure 5(a) during a filtration mode
of the filter;

Figure 5(c) is a schematic of the solid fibre of Figure 5(a) during a flush mode of
the filter;

Figure 6 is longitudinal section through the filter of Figure 2(a);

Figure 7 is a schematic perspective view of Figure 2(a);

Figure 8 is a longitudinal section through a further embodiment of the filter having
a tapered filtration channel;

Figure 9 is longitudinal section through a still further embodiment of the filter
having a parallel filtration channel which embodiment does not form part of the
claimed invention;

Figure 10 is a longitudinal section through a filter according to the first embodi-
ment of the invention, shown in filtration mode;

Figure 11 is longitudinal section through a filter according to the first embodiment
of the invention, shown in flush mode;

Figure 12 is a schematic perspective of a bank of filters in accordance with the
invention; and

Figure 13 is a schematic showing an embodiment of the control valves at the inlet
end and outlet end of the filter.
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[0020] Turning firstly to Figure 2(a) there is shown a filter 200. The filter 200 is
contained within a rectangular filter casing 210 the size of which may be selected
according to the particular fluid pressure, flow rates or volumes required. The fil-
ter casing is preferably made of fibre glass or steel but can be made of another
appropriate rigid material. The filter has an inlet end 202 and an outlet end 203
respectively, allowing the medium to be filtered to ingress into and egress from
the filter. The filter casing 210 consists of a main first part 205 and a second
smaller part 215 that provides a lid for the first part 205. In a specific embodi-

ment the housing has a length of between 300mm and 500mm.

[0021] At the inlet end 202 an inlet port 218 provides fluid communication into
the filter casing 210. At the outlet end 203 an outlet port 222 provides fluid com-
munication from the filter casing 210 for a filter fluid to further pipes for down-
stream uses or processing (not shown). Further ports 224, 226 at the opposite
face of the casing 210, are seen in Figure 5 and provide air conduits into and out
of the filter casing respectively. Valves 230a, 230b, 230c and 230d are provided
in each of the ports 218, 222, 224 and 226 respectively to control the flow rate
through each port. A control unit 229 is used to control the valves 230, the oper-
ating pressure of the fluid to be filtered and other operational variables of the fil-

ter.

[0022] Figure 2(b) shows a longitudinal section of the filter 200, and shows a
filtration channel 240 that is cut into the casing 210. The filtration channel 240
extends through the casing 210 and can take various forms as desired. In the
present embodiment, the channel 240 includes a rectangular section 242 at the
outlet end 203 of the casing 240. Moving towards the inlet end 202, the rectangu-
lar section 242 opens out into a shallow recessed portion 245 before the channel
reverts briefly back to the width of the rectangular section 242. From here, the
channel cross-section gradually narrows with a taper along the walls 247 to a
pinch point 250. The channel cross-section is narrowest at the pinch point 250.
Beyond the pinch point 250, the channel widens again towards the inlet end 202

at which the channel 240 terminates.

[0023] A storage chamber 255 is housed inside the rectangular section 242. The
storage chamber 255 is used to store water or other flush liquid or detergents

during the filtering mode of the filter.
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[0024] A plurality of elastic fibres 260 hangs in the channel 240. The fibres are
secured in bundles at the outlet end thereof to a rack 265. The rack 265 is housed
in the recessed portion 245 of the channel 240. When the filter 200 is not in use,
the fibres 260 hang tightly packed in the channel 240 such that they cannot move
or can move very little. In this embodiment, the fibres 260 are hollow elastic fi-
bres that are sealed at the outlet end thereof and open at the inlet end as shown
in Figure 3(a). The fibres 260 need not be individually sealed if the manner of
securing the fibres at the outlet end effectively provides a seal, such as melting
the end together. The fibres 260 may be of any suitable dimension and material,
depending upon application. In one example, the fibres may be of polymer or ny-
lon. The fibres can also be made of metal, or they could be plant fibres or made of
other natural or organic material. The fibres 260 used in the present embodiment
have an overall diameter of 0.1mm and a length of approximately 300mm. The
fibres may have a smooth or a rough surface and may if required be coated. Fibre
coatings such as Teflon and zinc may be appropriate. They may also if desired be
electrically charged. Charging the fibres will encourage ionisation, which may be
important in some applications. Also it may be desired for the fluid, the fibres,

areas within the housing or any combination of these to be magnetised.

[0025] The fibres 260 are flexible and elastic enough such that an increase in
pressure inside the fibre will cause it to expand in a direction perpendicular to its
length, as shown in Figure 3(b). The lateral expansion produces a corresponding
shortening in the length of the fibre 260. If a negative pressure field is applied
around the fibre, and a lower pressure is present inside the fibre that outside the
fibre, then the fibre 260 tends to elongate in length and narrow in lateral dimen-

sion, as seen in Figure 3(c).

[0026] Referring now to Figure 6, the filter casing 210 and the filtration channel
240 may be deep enough to allow several racks of fibres 260 to be inserted into
the recessed portion 245. The filter 200 seen in Figure 5 includes eight racks of
fibres 260 arranged in series in the channel 240. At the inlet end 202, the casing
210 includes a single fluid inlet port 218 that supplies the fluid to be filtered into a
common supply chamber 270 extending the length of the filter casing 210. The
casing 210 includes a single outlet chamber 275 for the egress of filtered fluid
from the channel 240 to the outlet port 222. A plurality of flush liquid supply ports
280 is arranged in the top face of the filter to enable a flush to be supplied to the

storage chamber 255.
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[0027] Air outlet port 226 is connected to a vacuum generator 290 for use in the
flushing operation. A pump 235 supplies the required operating pressure to the
fluid to be filtered.

[0028] The filter 200 is manufactured as follows. The first 205 and second 215
parts of the filter casing 210 are moulded from fibreglass or steel. The first part
205 of the casing 210 includes a major portion of the elongate filtration channel
240 which receives the fibre bundles. The racks of fibre bundles 260 are then in-
serted into the recessed portion 245 of the channel 240. The second part of the
casing 210 consists of the lid 215 which may include contours of the channel 240
formed in an inner surface thereof, as seen in Figure 7, to complete the cross sec-
tional contouring of the complete filtration channel 240. The lid 215 is sealed over
the first part 205 using glue or other appropriate sealing means. The inlet ports
218, 224 and outlet ports 222, 226 are cast with threads for the fitting of the

valves 230.

[0029] Operation of the filter is as follows. Fluid valves 230a and 230b are
opened. The air valves 230c and 230d remain closed during this filtration mode.
The fluid to be filtered enters the filter at high pressure at inlet ports 218. In the
present embodiments, the fluid is pressured to 2 bar. Thus a pressure difference
of A2 bar is produced along the filtration channel 240. At this pressure, the open
end of the hollow fibres 260 and hence the whole inside of the fibres experiences
the high pressure and the pressure inside of the fibres rises relative to the pres-
sure outside the fibres. The fibres 260 thus expand in a direction perpendicular to
their length, and their length correspondingly shortens. The expansion of the fi-
bres causes them to tighten together even more closely inside the restricted
cross-section area of the filtration channel 240. The fibres 260 are packed most
tightly at the pinch point 250 as seen in Figure 10. The fluid to be filtered filters
through the compacted fibres 260 in the direction of the arrow in Figure 9. Parti-
cles in the fluid become trapped in the interstices between the fibres. The larger
particles 295 are trapped in the larger interstices and the smallest particles 297
are trapped close to the pinch point 250. Tests have indicated that particles of a

size as small as 1 micron can be filtered using this filter.

[0030] Once the fluid to be filtered has passed through the filtration channel
240, the filtered fluid exits the filter via outlet port 222.
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[0031] In an embodiment of the filter 500 shown in Figure 4, the fibres are elas-
tic solid fibres 560 as seen in Figure 5(a). In this embodiment, the fibres 560
have a diameter of 0.3 mm, and are identical to the hollow fibres 260 in all other

respects.

[0032] Operation of this embodiment of the filter 500 is identical to that of the
first embodiment of the filter 200. The effect of the introduction of pressurised
fluid into the filtration channel 540 is to compress the fibres 560, as shown in fig-
ure 5(b). As the fibres 560 are elastic, they tend to shorten in length and corre-
spondingly to increase in diameter under the high pressure of the fluid. The in-
crease in diameter of the fibres causes them to tighten together even more close-
ly inside the filtration channel 540 to produce a filter matrix in the interstices be-
tween the fibres 560.

[0033] The solid fibre filter 500 is suitable for filtering out particles of down to a

few microns in size.

[0034] The filter 200; 500 is flushed clean as follows. The flushing operation will
be described with reference to the first embodiment of the filter 200, for reasons
of clarity only, and applies mutatis mutandis to the second embodiment of the
filter 500. The filter liquid valves 230a and 230b are closed. The air valves 230c
and 230d are then opened simultaneously, introducing a pressure drop inside the
filtration channel 240. At this pressure, the pressure inside the fibres 260 drops
and becomes lower than the pressure outside of the fibres. Referring to Figure 11,
the fibres elongate and hang more loosely outside the filtration channel, allowing
trapped particles 295, 297 to fall from the fibres towards the inlet end. A flushing
fluid 305, stored in the storage chamber 255 during the filtering operation, is then
released into the filtration channel to rinse the particles 295, 297 from the fibres
260. The flushing liquid 305 exits the filter through port 226. to a further piping
system (not shown). As there is no balloon to deflate as in the prior art, the flush-

ing of the filter is quicker and therefore requires less flushing liquid 305.

[0035] In an embodiment of the filter, the flush method is enhanced by the vac-
uum generator 290 as shown in Figure 6, which includes a small motor (not
shown) that is capable of slowly "building up" a vacuum over a period of 10
minutes or so during the filtration mode of the filter. In flush mode, the vacuum

generator pulls the flushing liquid out of the filtration channel 240 very quickly.
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The enhanced flush method described above leaves the particles 295, 297, known
as "filter cake" in a drier condition containing a larger percentage of particles,

which advantageously requires less downstream processing by the customer.

[0036] If it is required, steam can be passed through the filtration channel 240

in order to sterilise the channel 240 and fibres 260.

[0037] It will be apparent to the skilled man that the filter can be flushed from

either end of the filter depending on the specific construction of the filter.

[0038] It will be apparent to the skilled man that the filter of the present inven-
tion has several advantages over the prior art filter, including the much reduced
likelihood of the fibres becoming tangled because they are packed so tightly and
are not free to move inside the filtration channel. The filter casing 210 includes no
moving parts and thus shorter fibre bundles can be used in the absence of a bal-
loon/membrane. The net result is that the filter 200 is significantly cheaper to
build and to operate than is the prior art filter 100. Furthermore, the filter has the
additional advantage of being able to deliver filtered fluid at a high pressure to a
downstream utility. Very often prior art filters cannot operate with a back pres-
sure at the filter outlet, meaning that in order to function properly, the filter outlet
pressure must be atmospheric pressure. However, the end use of the filtered fluid
may require the fluid to pressurised, for example to mains pressure for use in a
washing machine or dishwasher or for being transported through further pipework

in an industrial plant.

[0039] The prior art filter thus requires an additional pump downstream of the
filter in order to supply pressurised filtered fluid to the end user. The additional
pump is an extra cost to the customer and also requires additional maintenance
and servicing. These disadvantages are removed in the filter of the present appli-
cation, as the filtered fluid may already be pressurised as it exits the filter without

impairing the performance of the filter.

[0040] In a further embodiment, a plurality of filters 200 are arranged in banks
in a housing 400, see Figure 12. The housing includes slots 410 into which the

filters are inserted.

[0041] The filtration channel may have alternative forms, examples of which are

seen in Figures 8 and 9. In Figure 8, the filtration channel 340 includes tapered
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walls that taper inwardly in the direction of filtration, with no mid-way pinch point.
In Figure 9, which does not form part of the claimed invention, the walls of the
channel 440 are parallel to each other along the length of the channel. It will be
apparent that other forms of channel, including one having a rounded cross-

section, can be used if desired.

[0042] Other variables that can be altered as desired include the diameter and
length of the fibres, the dimensions of the casing; the method of manufacture and
materials of the casing; the operating pressure, temperature; the manner in
which the fibres are anchored. In certain applications, if the fibres are packed
tightly enough and the ends of the filtration channel are sealed then the fibres
need not be anchored at all. Further variables include flushing materials, volumes
and pressures. The filter of the present invention may be scaled in size as desired
according to the volumes to be filtered and/or the application in hand. In an em-
bodiment the control valves at the inlet end and outlet end of the filter may be

diverter valves such as ball valves as shown in Figure 13.

[0043] Although the filter is shown with its longitudinal axis vertical in the draw-

ings, it will be understood that in some applications the axis may be horizontal.

[0044] There are a large number of specific applications which may benefit from
the use of a filter according to the present invention. Typical applications might
include:
o Filtration for reverse osmosis, including for sand, petrol/gas and electrical
power plants.
e The removal of cement, grit, sand, silica and so on following an industrial
process such as precast concrete.
e Separation of coagulated products.
e Separation of biological tissue.
e Separation of coagulated blood and the like.
e Separation of vegetable matter, for example the waste water from olive oil
production or tomato waste.
e Reducing the turbidity of water generally, where require for technical or for
legal reasons.
e The removal of silt from a liquid/water.
o Ballast water.

¢ Removal of chemicals.
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Patentkrav

1. Fluidfilter (200) omfattende et filterhus (210) med en indlgbsende (202), ved
hvilken et fluid, der skal filtreres, kan indfgres, en udlgbsende (203) og en filtre-
ringskanal (240; 340), kendetegnet ved, at

- en flerhed af fibre (260) straekker sig pa langs inde i kanalen, hvilke fibre omfat-
ter hule elastiske fibre, som er forseglet ved udlgbsenden og er 8bne for tryk ved
indlgbsenden, hvilke fibre kan udvides i en retning vinkelret pd deres laengde som
reaktion pa en stigning i tryk ved indgangsenden,

- hvilken kanal har et tvaersnit, som gradvist indsnaevres til et klempunkt (250)
mellem indlgbsenden og udlgbsenden, og yderligere kendetegnet ved, at

- fibrene er taet pakket og ikke fri til at bevaeges i kanalen, og at som reaktion pd
en trykstigning ved indlgbsenden ekspanderer fibrene og strammes mere teet
sammen inden i klempunktet for at frembringe en filtermatrix af mellemrummene

mellem fibrene.

2. Filter (200; 500) ifglge krav 1, yderligere omfattende et middel (235) til at

seette fluidet, der skal filtreres, under tryk.

3. Filter (200; 500) ifglge krav 2, hvori midlet (235) er en pumpe.

4. Filter (200; 500) ifslge krav 2 eller 3, hvori fluidet er tryksat til et tryk pd ca. 2

bar under en filtreringsfunktionsmade for filteret.

5. Filter (200; 500) ifglge krav 1, hvori filtreringskanalens (240; 540) tveersnit
indsnaevres gradvist fra udlgbsenden (203) til klempunktet (250) og gradvist ud-
vides igen mod indlgbsenden (202).

6. Filter (200; 500) ifglge krav 5, hvori filtreringskanalen omfatter to eller flere
klempunkter (250).

7. Filter (200; 500) ifslge ethvert af de foregdende krav, hvori filterhuset omfatter
en stgbt hus med fgrste (205) og andre (215) dele, hvori den fgrste del omfatter
filtreringskanalen, og den anden del omfatter et 13g til daekning af kanalen p& den

farste del.
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8. Filter (200; 500) ifslge ethvert af de foregdende krav, hvori fibrene (260;560)
er fastgjort i bundter ved udlgbsenden (203), og hvori bundterne er arrangeret p3
en ramme inde i filtreringskanalen (240; 340; 440; 540).

9. Filter (200; 500) ifglge ethvert af de foregdende krav, hvori filtreringskanalen
(240; 340; 440; 540) omfatter et forseenket parti (245) ved udlgbsenden, ved

hvilken fibrene er fastgjort.

10. Filter (200; 500) ifglge ethvert af de foregdende krav, yderligere omfattende
en styreventil (230a, 230b, 230c¢) til styring af tilfgrslen af fluid, der skal filtreres,
ind i filteret.

11. Filter (200; 500) ifglge ethvert af de foregdende krav, hvori filterhuset (210)

omfatter et skyllevaeskeopbevaringskammer (255) ved udlgbsenden (203).

12. Filter (200; 500) ifglge ethvert af de foregdende krav, omfattende et skylleor-
gan (290) til skylning af filteret i en retning fra udlgbsenden (203) til indlgbsen-

den (202), og fortrinsvis i hvilket skylleorganet omfatter en vakuumgenerator.

13. Fremgangsmade til drift af et filter (200) omfattende et filterhus (210) med
en indlgbsende (202), ved hvilken et fluid, der skal filtreres, kan indfgres, en ud-
Iabsende (203) og en filtreringskanal (240; 340); hvor filteret yderligere omfatter
en flerhed af fibre (260), der straekker sig pa langs inde i kanalen,

hvilken fremgangsm&de er kendetegnet ved, at fibrene omfatter hule elastiske
fibre, som er forseglet ved udlgbsenden og er 8bne for tryk ved indlgbsenden,
hvilke fibre kan udvides i en retning vinkelret pa deres leengde som reaktion pa en
stigning i tryk ved indgangsenden;

hvilken fremgangsmade er yderligere kendetegnet ved, at veaere anvendt pa et
filter med et tvaersnit, som gradvist indsnaevres til et klempunkt (250) mellem
indlgbsenden og udlgbsenden, og

hvilken fremgangsmade er yderligere kendetegnet ved, at fibrene er taet pakket
og ikke fri til at bevaeges i kanalen, og at som reaktion pa en trykstigning ved
indlgbsenden ekspanderer fibrene og strammes mere teet sammen inden i klem-

punktet for at frembringe en filtermatrix af mellemrummene mellem fibrene.

14. Fremgangsmade ifglge krav 13, hvori fluidet er sat under et tryk pa 2 bar.



10

DK/EP 2007495 T3

13

15. Fremgangsmade ifslge krav 13 eller 14, omfattende det trin at skylle filteret
ved aflukning af tilfgrslen af tryksat fluid ind i filteret og fgring af et skyllefluid fra
den fgrste ende (202) til den anden ende (203).

16. Fremgangsmade ifglge ethvert af krav 13 til 15, omfattende det trin at fore
damp og/eller et kemisk rensemiddel gennem filtreringskanalen (240; 340; 540)
for at rense fibrene (200; 500)

17. Fremgangsmade ifglge ethvert af krav 13 til 16, hvori en vakuumgenerator
(290) er tilvejebragt ved den anden ende (203), og hvori skylletrinet yderligere
omfatter drift af vakuumgeneratoren for at trackke skyllevaesken ud af filterings-
kanalen (240; 340; 540).
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