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Description
Technical Field

[0001] The present invention relates, in general, to a
lift type pore-controllable fiber filter, in which a force is
uniformly distributed throughout a fiber filter material,
thereby improving filtration performance.

Background Art

[0002] In general, filters are devices that filter contam-
inated raw water to generate drained clean water, and
are gradually being made large in order tofilter the waters
of a wide river, industrial wastewater effluent, and so on.
[0003] Among these filters, the representative filter is
a pore controllable fiber (PCF) filter. The PCF filter em-
ploys fiber yarns such as filament yarns that are bundled
up and disposed on a path of flowing water, as a filter
material. This filter material is called a fiber filter material.
When the fiber filter material is used, pores formed by
filamentyarns can be easily adjusted under physical con-
trol, so that the PCF filter has good filtration performance,
and is easily cleaned to guarantee a long effective life-
time.

[0004] In particular, the PCF filter has turned out to
have an excellent effect on removal efficiency depending
on particulate size, removal efficiency of suspended sol-
ids, and so on, as compared to other filters.

[0005] The PCF filter has the fiber filter material twisted
around a porous tube, thereby forming fine pores.
Document WO02/068087 discloses such a PCF Filter.
[0006] Here, inthe case in which the fiber filter material
is short, twist tension is uniformly transmitted to the fiber,
so that filtration layers of all the upper, middle and lower
parts of the fiber are densely formed to make the quality
of filtered water good. In contrast, in the case in which
the fiber filter material is long, twist tension is not uni-
formly transmitted to all of the upper, middle and lower
parts of the fiber, so that the tension of the middle part
becomes weak, and thus the filtration layers are loosely
formed causing the filtration performance to deteriorate.

Disclosure of Invention
Technical Problem

[0007] Accordingly, the present invention has been
made in an effort to solve the problems occurring in the
related art, and an embodiment of the present invention
provides a lift type pore-controllable fiber filter, in which
a force is uniformly distributed to respective parts of a
fiber filter material.

Technical Solution

[0008] In order to achieve the above object, according
to an aspect of the present invention, there is provided
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a lift type pore-controllable fiber filter, which comprises:
a filter tank communicating with a raw water inflow pipe
and a back-washing water drain pipe on an upper side
thereof and an air inflow pipe on a lower side thereof; a
strainer coaxially formed as a porous tub in the filter tank,
extending to an outside of the filter tank at a bottom there-
of to communicate with a treated water drain pipe, and
having a piston guide recessed in an axial direction at an
upper portion thereof; a lifting driver including a cylinder
above the filter tank, and a piston driven by the cylinder
and extending from the cylinder to the piston guide in the
filter tank so as to reciprocate; an upper filter material
fixing plate having fixing means disposed within a radius
smaller than that of the strainer, fixed to the piston above
the strainer, and working in collaboration with reciproca-
tion of the piston; a lower filter material fixing plate having
fixing means disposed within a radius smaller than that
of the strainer, and fixed below the strainer; and a fiber
filter material fixed to the fixing means of the upper and
lower filter material fixing plates at upper and lower ends
thereof respectively, and forming filtering pore layers on
an outer circumference of the strainer.

[0009] According to an embodiment of the present in-
vention, at least one of the upper and lower filter material
fixing plates may be spiral branches extending radially,
on which the fixing means capable of fixing the upper or
lower end of the fiber filter material are formed.

[0010] According to another embodiment of the
present invention, at least one of the upper and lower
filter material fixing plates may be a circular plate on
which the fixing means capable of fixing the upper or
lower end of the fiber filter material are formed, wherein
the fixing means are through-holes arranged spirally and
radially.

[0011] According to another embodiment of the
present invention, the filter tank may include an air dis-
tribution plate below the lower filter material fixing plate
so as to distribute air, which flows through the air inflow
pipe, to the fiber filter material.

[0012] According to another embodiment of the
present invention, the cylinder may be a rotary cylinder
endowing the piston with reciprocating and twisting mo-
tions.

[0013] According to another embodiment of the
present invention, the piston may include a length ad-
justing means.

[0014] According to another embodiment of the
presentinvention, the length adjusting means may divide
the piston into two rods in series, form threads having
different directions on respective ends of the two rods,
connect a nut with the ends of the two rods, and adjusts
a length of the piston by rotating the nut.

[0015] According to another embodiment of the
presentinvention, the length adjusting means may divide
the piston into two rods in series, form male and female
threads on respective ends of the two rods, connect the
ends of the two rods, and adjust a length of the piston.
[0016] According to another embodiment of the
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present invention, the filter tank may further include sup-
ports fixing the cylinder. Each support may have threads
at one or both ends thereof to adjust a height thereof by
adjusting a height at which a nut is fastened.

Advantageous Effects

[0017] Accordingto embodiments ofthe presentinven-
tion, the lift type PCF filter pulls up the fiber filter material,
and presses fiber filter material toward the strainer. As a
result, although the fiber filter material is long, force is
uniformly distributed throughout the fiber filter material,
thereby improving filtration performance.

Brief Description of Drawings

[0018] FIG. 1 is a sectional view illustrating a lift type
pore-controllable fiber (PCF) filter according to an em-
bodiment of the present invention;

[0019] FIG. 2 is a sectional view illustrating a lifting
driver in a lift type PCF filter according to an embodiment
of the present invention;

[0020] FIG. 3is atop plan view illustrating a lower filter
material fixing plate in a lift type PCF filter according to
an embodiment of the present invention; and

[0021] FIG. 4 is an assembled sectional view illustrat-
ing a lower filter material fixing plate in a lift type PCF
filter according to an embodiment of the present inven-
tion.

[0022] <Description of symbols of the main parts in the
drawings>

[0023] 10: filter tank 20: fiber filter material

[0024] 30: strainer

[0025] 40: lower filter material fixing plate

[0026] 50: lifting driver 51: cylinder

[0027] 52: piston 53: support

[0028] 54:length adjusting means

[0029] 60: upper filter material fixing plate

[0030] 100: back-washing water main drain pipe
[0031] 110: back-washing water drain pipe

[0032] 120: back-washing water drain valve

[0033] 200: raw water main pipe 210: raw water inflow
pipe

[0034] 220: raw water valve

[0035] 300: treated water main drain pipe

[0036] 310:drain pipe 400: back-washing air main pipe
[0037] 410: air inflow pipe 420: air supply valve

Best Mode for Carrying out the Invention

[0038] Now, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. In the following description of
the present invention, a detailed description of known
functions and configurations incorporated herein will be
omitted when it may make the subject matter of the
present invention rather unclear.

[0039] Further, technical terms, as will be mentioned
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hereinafter, are terms defined in consideration of their
function in the present invention, which may vary accord-
ing to the intentions of user, so that the technical terms
should be defined as based on the contents of this spec-
ification.

[0040] FIG. 1 is a sectional view illustrating a lift type
pore-controllable fiber (PCF) filter according to an em-
bodiment of the present invention. FIG. 2 is a sectional
view illustrating a lifting driver in a lift type PCF filter ac-
cording to an embodiment of the present invention. FIG.
3is atop plan view illustrating a lower filter material fixing
plate in a lift type PCF filter according to an embodiment
of the presentinvention. FIG. 4 is an assembled sectional
view illustrating a lower filter material fixing plate in a lift
type PCF filter according to an embodiment of the present
invention.

[0041] As illustrated in FIG. 1, the lift type PCF filter
according to present invention includes a filter tank 10,
a strainer 30, a lifting driver 50 having a cylinder 51 and
apiston 52, an upper filter material fixing plate 60, a lower
filter material fixing plate 40, and a fiber filter material 20.
[0042] Asillustrated in FIG. 1, the filter tank 10 is con-
nected with araw water inflow pipe 210 and a back-wash-
ing water drain pipe 110 on an upper side thereof, where-
in the raw water inflow pipe 210 is equipped with a raw
water valve 220 controlling inflow of raw water, and the
back-washing water drain pipe 110 is equipped with a
back-washing water drain valve 120 controlling a dis-
charge of back-washing water. The filter tank can have
various shapes, and most preferably a cylindrical shape.
[0043] It does not matter if the raw water inflow pipe
210 and the back-washing water drain pipe 110 are in-
dependently connected in parallel to the upper side of
the filter tank 10, or are connected so as to have one
path using a T-shaped pipe fitting joint as illustrated in
FIG. 1. However, in the latter case, the raw water inflow
pipe 210 and the back-washing water drain pipe 110 must
have respective external paths that are independently
controlled by the raw water valve 220 and the back-wash-
ing water drain valve 120.

[0044] In detail, the raw water inflow pipe 210 and the
back-washing water drain pipe 110 are disposed together
on the upper side of the filter tank 10, but their paths are
selected by actuation of the raw water valve 220 and the
back-washing water drain valve 120, respectively.
[0045] The filter tank 10 is connected with an air inflow
pipe 410 on a lower side thereof. The air inflow pipe 410
is also controlled by actuation of an air supply valve 420.
[0046] The filter tank 10 and the strainer 30 define a
dual space of a coaxial cylinder. The strainer 30 is a cyl-
inder, in an outer wall of which many holes are densely
formed.

[0047] That s, the strainer 30 is a porous cylinder dis-
posed in the filter tank on the same axis as the filter tank.
The strainer 30 is connected with a treated water drain
pipe 310 extending outwards from the filter tank at the
bottom thereof, and has a piston guide 31 recessed in
an axial direction at an upper portion thereof.
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[0048] After flowing into the cylindrical filter tank 10,
the raw water to be filtered enters the strainer 30 through
the holes formed in the cylindrical outer circumference
ofthe strainer 30, and is drained through the treated water
drain pipe 310 connected to the bottom of the strainer 30.
[0049] Asillustratedin FIG. 1, the piston guide 31 func-
tions as a guide path of a piston 52, which will be de-
scribed below, and serves as means for supporting the
top of the strainer 30 by means of the piston 52.

[0050] Thus, the piston guide 31 is preferably formed
at such a depth that the piston 52 is guided with a relative
long stroke.

[0051] The lifting driver 50 is a machine that drives the
piston 52 reciprocating along the piston guide 31.
[0052] As illustrated in FIG. 2, the lifting driver 50 is
composed of the cylinder 51 and the piston 52. The cyl-
inder 51 is fixed to the upper side of the filter tank 10 by
supports 53.

[0053] The cylinder 51 can be selected between a cyl-
inder for simple linear reciprocation and a rotary cylinder
for combination of linear reciprocation and rotation of the
piston 52.

[0054] Meanwhile, the piston 52 is equipped with a
length adjusting means 54. As illustrated in FIG. 2, the
length adjusting means 54 can be variously implement-
ed, for instance, by dividing the piston 52 into two rods
in series, forming male and female threads on respective
ends of the two rods, connecting the ends of the two rods,
and adjusting a length of the piston, or by dividing the
piston 52 into two rods in series, forming threads having
different directions (e.g. left-hand threads for the upper
rod, and right-hand threads for the lower rod) on respec-
tive ends of the two rods, connecting a nut 54 with the
ends of the two rods, and adjusting a length of the piston
by rotating the nut 54.

[0055] Another example of the length adjusting means
may be configured so that the supports 53 are threaded
to adjust their heights.

[0056] In this manner, in the case in which the length
adjusting means 54 is disposed outside the filter tank 10,
the length of the piston can be easily adjusted without
disassembling the filter tank 10 when it is necessary to
adjust the length of the piston.

[0057] The upper filter material fixing plate 60 is in-
stalled in the filter tank 10, is fixed to the piston 52 on the
upper side of the strainer 30, and works in collaboration
with the reciprocation of the piston 52. The lower filter
fixing plate 40 is fixed to the lower side of the strainer 30
in the filter tank 10.

[0058] Asillustratedin FIG. 4, the upper and lower filter
material fixing plates 60 and 40 are fixedly connected
with respective upper and lower ends of the fiber filter
material 20. Thus, when the lifting driver is actuated to
pull the upper filter material fixing plate 60, the fiber filter
material forms filtration pores around the outer circum-
ference of the strainer 30.

[0059] Meanwhile, in order to fix the fiber filter material
20, the lower and upper filter material fixing plates 40 and
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60 are provided with spiral radial fixing means 41 and 61
respectively, as illustrated in FIG. 1. In this embodiment,
positions of the fixing means 41 and 61 have important
technical meanings.

[0060] Asillustratedin FIG. 3 (whichillustrates the low-
er filter material fixing plate 40; however, the identical
principle is applied to the upper filter material fixing plate,
and thus the following description will be made with ref-
erence to FIG. 3), the fixing means 41 and 61 are formed
around the centers of the upper and lower filter material
fixing plates within a radius smaller than that of the strain-
er 30. This is for fixing the fiber filter material 20 pressed
toward the central axis of the strainer 30.

[0061] In detail, the fixing means 41 and 61 are formed
within a diameter smaller than that of the strainer 30, so
that the fixed fiber filter material has an orientation in
which it is pressed toward the strainer 30. When the pis-
ton 52 is actuated to pull the fiber filter material 20, the
fixing means 41 and 61 cause the entire fiber filter ma-
terial 20 to be pressed toward the strainer to thereby form
the filtration layers.

[0062] As illustrated in FIG. 4, the fiber filter material
20 is preferably fixed in such a manner that it overlaps
to form multiple layers.

[0063] Thus, the upper filter material fixing plate 60 or
the lower filter material fixing plate 40 requires means for
fixing the upper or lower end of the fiber filter material 20
such that the fiber filter material 20 can uniformly cover
the outer circumference of the strainer 30. To this end,
the upper filter material fixing plate 60 or the lower filter
material fixing plate 40 can be formed of spiral radial
branches on which the fixing means capable of fixing the
upper or lower end of each fiber filter material 20 are
formed, or can be a circular plate on which through-holes
arranged around the center thereof are formed as the
fixing means capable of fixing the upper or lower end of
each fiber filter material 20, as illustrated in FIG. 3.
[0064] In FIG. 3, the lower filter material fixing plate
employs a wide circular plate in which air vent holes 42,
through which air and water pass, are formed around the
fixing means 41. This configuration is merely one of the
embodiments of the present invention. For example, the
lower filter material fixing plate may employ a circular
plate, which has a diameter smaller than that of the strain-
er and is formed with the fixing means 41 alone.

[0065] Meanwhile, as illustrated in FIG. 1, an air dis-
tributing plate 12 is disposed below the lower filter ma-
terial fixing plate 40. The air distributing plate 12 distrib-
utes air introduced through the air inflow pipe 410 to the
fiber filter material 20.

[0066] The air distributing plate 12 serves to uniformly
distribute the ejected air to the fiber filter material 20. To
this end, the air distributing plate 12 can be formed in
various shapes, for instance, of a circular plate having a
plurality of through-holes or of a plurality of plates.
[0067] Now, the operation of the lift type PCF filter will
be described below.

[0068] First, a filtering process is as follows.
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[0069] The raw water valve 220 is opened, while the
back-washing water drain valve 120 and the air supply
valve 420 are closed. Thereby, a filtering path running
from the raw water main pipe 200 to the treated water
main drain pipe 300 via the raw water inflow pipe 210,
raw water valve 220, lift type PCF filter, and treated water
drain pipe 310 is formed.

[0070] When the raw water valve 220 is opened, raw
water flows into the filter tank 10 of the lift type PCF filter.
The raw water flowing into the filter tank 10 flows through
the fiber filter material 20, and then flows into the strainer
30 past the holes of the strainer 30. At this time, the raw
water is filtered to become treated water. The treated
water drains to the treated water main drain pipe 300
through the treated water drain pipe 310 on the bottom
of the strainer 30.

[0071] At this time, the filtration efficiency of the fiber
filter material 20 is dependent on sizes of the pores
formed by the fiber filter material 20, and the sizes of the
pores are determined by tension of the fiber filter material
20.

[0072] In this embodiment, the tension of the fiber filter
material 20 is generated by motion of the piston 52 of the
lifting driver 50.

[0073] In detail, when the piston 52 moves upwards,
the upper filter material fixing plate 60 fixed to the piston
52 pulls the fiber filter material 20 to apply tension to the
fiber filter material 20. The internal pores of the fiber filter
material 20 are contracted by the tension of the fiber filter
material 20, thereby forming the filtration pores.

[0074] At this time, in the case in which the cylinder 51
of the lifting driver 50 is implemented as a rotary cylinder
that causes the piston 52 to simultaneously carry out lin-
ear reciprocation and rotation, when the piston 52 is
raised, the fiber filter material 20 is pulled while winding
the outer circumference of the strainer, thereby forming
uniform pores more effectively.

[0075] Next, a back-washing process of the lift type
PCEF filter will be described below.

[0076] The raw water valve 220 is closed, while the
back-washing water drain valve 120 is opened. Thereby,
aback-washing path running from the treated water drain
pipe 310 to the back-washing water main drain pipe 100
via the lift type PCF filter and the back-washing water
drain pipe 110 is formed.

[0077] Inthe interior of the lift type PCF filter, the water
introduced into the strainer 30 through the treated water
drain pipe 310 is ejected to the fiber filter material 20
through the holes of the strainer 30, thereby washing the
fiber filter material 20. The water washing the fiber filter
material 20 is discharged to the outside through the back-
washing water drain pipe 110.

[0078] Whenthebackwashingis performed, the piston
52 of the lifting driver 50 is lowered to remove the tension
from the fiber filter material 20. Thereby, the fiber filter
material 20 is easily shaken or vibrated, rubbed, and
washed by the flowing water ejected from the strainer 30.
[0079] In order to greatly improve back-washing effi-
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ciency, the air is ejected upwards below the fiber filter
material 20 through the air inflow pipe 410 when the back
washing is performed. At this time, in order to uniformly
distribute the air to the fiber filter material 20, the air dis-
tribution plate 12 is installed on the lower part of the filter
tank 10.

[0080] Meanwhile, the tensile strength of the fiber filter
material 20 deteriorates as a result of its being used, and
thus the filament yarns of the fiber filter material become
loosened. Thus, although the fiber filter material 20 is
pulled by the piston, it does not obtain the desired pore
size.

[0081] In this case, in this embodiment, the length of
the piston is minutely adjusted by the length adjusting
means 54. Thereby, the fiber filter material can always
form the pores with optimal tension.

[0082] Thus, according to the embodiment, the fiber
filter material receives uniform tension and is pressed
toward the strainer by the linear pulling motion and/or
rotational motion of the cylinder. When the fiber filter ma-
terial loosens and loses tensile strength due to long-term
use and the resulting accumulation of fatigue, the length
of the fiber filter material is adjusted again by the length
adjusting means, so that the lifetime of the lift type PCF
filter is prolonged.

[0083] Of course, each valve, the stroke of the piston,
etc. can be controlled by electrical control signals of au-
tomatic control equipment.

[0084] Asdescribed above, the fixing means of the up-
per and lower filter material fixing plates are disposed
inside an area defined by the outer circumference of the
strainer, so that, when the fiber filter material is pulled
above, the fiber filter material is tensioned toward a cen-
tripetal axis of the strainer and thus forms a strong com-
pressive force. Unlike when the fiber filter material is
twisted in a conventional twist type PCF filter, the loss of
force due to friction does not occur. Thus, the same force
is applied to generate greater compressive force, so that
the pores of the filtering layers are uniformly formed to
improve the filtration performance.

[0085] Further, whenitis necessary to furtherincrease
the compressive force, it can be accomplished by pulling
and twisting the fiber filter material in turns or at the same
time.

[0086] Inthe drawings and specification, typical exem-
plary embodiments of the invention have been disclosed,
and although specific terms are employed, they are used
in a generic and descriptive sense only and are not in-
tended to have been used for the purposes of imposing
limitations, so that the scope of the invention is set forth
in the following claims.

Claims
1. Allift type pore-controllable fiber filter, comprising:

afilter tank (10) communicating with a raw water
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inflow pipe (200) and a back-washing water
drain pipe (100) on an upper side thereof and
an air inflow pipe (400) on a lower side thereof;
a strainer (30) coaxially formed as a porous tub
in the filter tank, extending to an outside of the
filter tank at a bottom thereof to communicate
with a treated water drain piper (300), and hav-
ing a piston guide recessed in an axial direction
at an upper portion thereof:

a lifting driver (50) including a cylinder (51)
above the filter tank, and a piston (52) driven by
the cylinder (51) and extending from the cylinder
to the piston guide in the filter tank so as to re-
ciprocate;

an upper filter material fixing plate (60) having
fixing means (61) disposed within aradius small-
er than that of the strainer, fixed to the piston
above the strainer, and working in collaboration
with reciprocation of the piston;

a lower filter material fixing plate (40) having fix-
ing means (41) disposed within a radius smaller
than that of the strainer, and fixed below the
strainer; and

afiberfilter material (20) fixed to the fixing means
ofthe upper and lower filter material fixing plates
at upper and lower ends thereof respectively,
and forming filtering pore layers on an outer cir-
cumference of the strainer.

The lift type pore-controllable fiber filter as set forth
in claim 1, wherein at least one of the upper and
lower filter material fixing plates is spiral branches
extending radially, on which the fixing means capa-
ble of fixing the upper or lower end of the fiber filter
material are formed.

The lift type pore-controllable fiber filter as set forth
in claim 1, wherein at least one of the upper and
lower filter material fixing plates is a circular plate on
which the fixing means capable of fixing the upper
or lower end of the fiber filter material are formed,
wherein the fixing means are through-holes ar-
ranged spirally and radially.

The lift type pore-controllable fiber filter as set forth
in claim 1, wherein the filter tank includes an air dis-
tribution plate (12) below the lower filter material fix-
ing plate so as to distribute air, which flows through
the air inflow pipe, to the fiber filter material.

The lift type pore-controllable fiber filter as set forth
in claim 1, wherein the cylinder is a rotary cylinder
endowing the piston with reciprocating and twisting
motions.

The lift type pore-controllable fiber filter as set forth
in claim 1, wherein the piston includes a length ad-
justing means (54).
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The lift type pore-controllable fiber filter as set forth
in claim 6, wherein the length adjusting means di-
vides the piston into two rods in series, forms threads
having different directions on respective ends of the
two rods, connects a nut (54) with the ends of the
two rods, and adjusts a length of the piston by rotat-
ing the nut.

The lift type pore-controllable fiber filter as set forth
in claim 6, wherein the length adjusting means di-
vides the piston into two rods in series, forms male
and female threads on respective ends of the two
rods, connects the ends of the two rods, and adjusts
a length of the piston.

The lift type pore-controllable fiber filter as set forth
inclaim 1, wherein the filter tank further includes sup-
ports fixing the cylinder, each support having threads
at one or both ends thereof to adjust a height thereof
by adjusting a height at which a nut is fastened.

Patentanspriiche

Ein porensteuerbarer Faserfilter der Hebeart, auf-
weisend:

einen Filtertank (10), welcher kommuniziert mit
einer Rohwasser-Einstromleitung (200) und ei-
ner Rickwasch-Wasser-Ausstrémleitung (100)
an einer oberen Seite davon sowie einer Luft-
Einstrédmleitung (400) an einer unteren Seite da-
von;

ein Sieb bzw. einen Filter (30), welcher koaxial
in dem Filtertank geformt ist als ein poréser Be-
halter, welcher sich erstreckt zu einer AulRen-
seite des Filtertanks an einem Boden davon, um
mit einer behandeltes-Wasser-Ausstromleitung
(300) zu kommunizieren, und welcher an einem
oberen Abschnitt davon eine Kolbenfiihrung
aufweist, welche in einer axialen Richtung aus-
gespart ist;

einen Hebeantrieb (50), welcher einen Zylinder
(51), der oberhalb des Filtertanks ist, sowie ei-
nen Kolben (52) aufweist, welcher von dem Zy-
linder (51) angetrieben wird und sich von dem
Zylinder zu der Kolbenfiihrung in dem Filtertank
erstreckt, um sich hin und her zu bewegen;
eine obere Filtermaterial-Fixierplatte (80), die
Fixiermittel (61) hat, welche innerhalb eines Ra-
dius angeordnet sind, der kleiner ist als der von
dem Sieb bzw. Filter, die oberhalb des Siebs
bzw. Filters an dem Kolben fixiert ist und die in
Zusammenarbeit mit der hin-und-her-Bewe-
gung des Kolbens arbeitet;

eine untere Filtermaterial-Fixierplatte (40), die
Fixiermittel (41) hat, welche innerhalb eines Ra-
dius angeordnet sind, der kleiner ist als der des
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Siebs bzw. Filters, und die unterhalb des Siebs
bzw. Filters fixiert ist; und

ein Faser-Filter-Material (20), welches an den
Fixiermitteln der oberen und der unteren Filter-
material-Fixierplatte an einem oberen Ende
bzw. einem unteren Ende davon fixiert ist, und
welches Filter-Poren-Lagen/Schichten an ei-
nem Aulienumfang bzw. einer AuBenflache des
Siebs bzw. Filters formt.

2. Der porensteuerbare Faserfilter der Hebeart wie in

Anspruch 1 angegeben, wobei zumindest eine von
der oberen und der unteren Filtermaterial-Fixierplat-
te sich radial erstreckende spiralférmige bzw. ge-
wundene Zweige bzw. Arme aufweist, an denen die
Fixiermittel geformtsind, welche im Stande sind, das
obere oder das untere Ende von dem Faser-Filter-
Material zu fixieren.

Der porensteuerbare Faserfilter der Hebeart wie in
Anspruch 1 angegeben, wobei zumindest eine von
der oberen und der unteren Filtermaterial-Fixierplat-
te eine kreisférmige Platte ist, an der die Fixiermittel
geformt sind, welche im Stande sind, das obere oder
das untere Ende von dem Faser-Filter-Material zu
fixieren, wobei die Fixiermittel Durchgangslocher
sind, welche spiralférmig bzw. gewunden sowie ra-
dial angeordnet sind.

Der porensteuerbare Faserfilter der Hebeart wie in
Anspruch 1 angegeben, wobei der Filtertank eine
Luft-Verteilungs-Platte (12) unterhalb der unteren
Filtermaterial-Fixierplatte aufweist, um Luft, welche
durchdie Luft-Einstromleitung strémt, zu dem Faser-
Filter-Material zu verteilen.

Der porensteuerbare Faserfilter der Hebeart wie in
Anspruch 1 angegeben, wobeider Zylinder ein Dreh-
zylinder ist, welcher den Kolben mit einer hin-und-
her-Bewegung sowie einer Drehbewegung ausstat-
tet.

Der porensteuerbare Faserfilter der Hebeart wie in
Anspruch 1 angegeben, wobei der Kolben ein Lan-
ge-Einstell-Mittel (54) aufweist.

Der porensteuerbare Faserfilter der Hebeart wie in
Anspruch 6 angegeben, wobei das Lange-Einstell-
Mittel den Kolben in zwei in Reihe angeordnete Stan-
gen unterteilt, Gewinde mit unterschiedlichen Rich-
tungen an einem jeweiligen Ende von den zwei Stan-
gen formt, eine Mutter (54) mit den Enden der zwei
Stangen verbindet und eine Lange von dem Kolben
einstellt durch Rotation der Mutter.

Der porensteuerbare Faserfilter der Hebeart wie in
Anspruch 6 angegeben, wobei das Lange-Einstell-
Mittel den Kolben in zwei in Reihe angeordnete Stan-
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gen unterteilt, ein mannliches Gewinde bzw. AulRen-
gewinde und ein weibliches Gewinde bzw. Innenge-
winde an einem jeweiligen Ende der zwei Stangen
formt, die Enden der zwei Stangen verbindet und
eine Lange des Kolbens einstellt.

Der porensteuerbare Faserfilter der Hebeart wie in
Anspruch 1 angegeben, wobei der Filtertank ferner
Stitzen aufweist, welche den Zylinder fixieren, wo-
bei jede Stiitze an einem oder beiden Enden davon
ein Gewinde aufweist, um eine Hohe davon einzu-
stellen durch Einstellen einer Ho6he, an der eine Mut-
ter befestigt ist.

Revendications

Filtre vertical en fibres a pores contrblables,
comprenant :

un réservoir de filtration (10) communiquant
avec une conduite d’'amenée d’eau brute (200)
et une conduite d’évacuation d’eau de lavage a
contre-courant (100) dans sa partie supérieure
et une conduite d'amenée d’air (400) dans sa
partie inférieure ;

un tamis (30) formé coaxialement en forme de
cuve poreuse dans le réservoir de filtration,
s’étendant vers une partie extérieure du réser-
voir de filtration au niveau de son fond pour com-
muniquer avec une conduite d’évacuation d’eau
traitée (300), et comprenant un guide de piston
encastré dans une direction axiale au niveau de
sa partie supérieure ;

un élément de commande de levage (50) com-
prenant un cylindre (51) au-dessus du réservoir
de filtration, et un piston (52) entrainé par le cy-
lindre (51) et s’étendant du cylindre au guide de
piston dans le réservoir de filtration de maniére
a avoir un mouvement alternatif ;

une plaque supérieure de fixation de matériau
defiltre (60) comprenant des moyens de fixation
(61) disposés dans un rayon inférieur a celui du
tamis, fixée au piston au-dessus du tamis, et
coopérant avec le mouvement alternatif du
piston ;

une plaque inférieure de fixation de matériau de
filtre (40) comprenant des moyens de fixation
(41) disposés dans un rayon inférieur a celui du
tamis, et fixée en dessous du tamis ; et

un matériau de filtre en fibres (20) fixé aux
moyens de fixation des plaques supérieure et
inférieure de fixation de matériau de filtre a ses
extrémités supérieure et inférieure respective-
ment, et formantdes couches de poresfiltrantes
sur une circonférence extérieure du tamis.

2. Filtre vertical en fibres a pores contrdlables selon la
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revendication 1, dans lequel au moins une des pla-
ques supérieure et inférieure de fixation de matériau
de filtre est constituée de ramifications en spirale
s’étendant radialement, sur lesquelles les moyens
de fixation aptes a fixer les extrémités supérieure et
inférieure du matériau de filtre en fibres sont formés.

Filtre vertical en fibres a pores contrdlables selon la
revendication 1, dans lequel au moins une des pla-
ques supérieure et inférieure de fixation de matériau
de filtre est une plaque circulaire sur laquelle les
moyens de fixation aptes a fixer les extrémités su-
périeure et inférieure du matériau de filtre en fibres
sont formés, dans lequel les moyens de fixation sont
des trous traversants agencés en spirale et radiale-
ment.

Filtre vertical en fibres a pores contrdlables selon la
revendication 1, dans lequel le réservoir de filtration
comprend une plaque de distribution d’air (12) située
sous la plaque inférieure de fixation de matériau de
filtre de maniére a distribuer I'air, qui circule a travers
la conduite d’amenée d’air, au matériau de filtre en
fibres.

Filtre vertical en fibres a pores contrdlables selon la
revendication 1, dans lequel le cylindre est un cylin-
dre rotatif qui confére au piston des mouvements
alternatif et de torsion.

Filtre vertical en fibres a pores contrdlables selon la
revendication 1, dans lequel le piston comprend des
moyens de réglage de la longueur (54).

Filtre vertical en fibres a pores contrdlables selon la
revendication 6, dans lequel les moyens de réglage
de la longueur divisent le piston en deux tiges en
série, forment des filetages ayant des directions dif-
férentes sur les extrémités respectives des deux ti-
ges, relient un écrou (54) aux extrémités des deux
tiges, et reglent la longueur du piston par rotation de
I'écrou.

Filtre vertical en fibres a pores contrdlables selon la
revendication 6, dans lequel les moyens de réglage
de la longueur divisent le piston en deux tiges en
série, forment des filetages male et femelle sur les
extrémités respectives des deux tiges, relient les ex-
trémités des deux tiges, et réglent la longueur du
piston.

Filtre vertical en fibres a pores contrdlables selon la
revendication 1, dans lequel le réservoir de filtration
comprend en outre des supports fixant le cylindre,
chaque support comprenant des filetages a I'une ou
l'autre de ses extrémités ou aux deux, pour régler
sa hauteur par réglage de la hauteur a laquelle un
écrou est vissé.
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