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(57) Ce procédé de filtration de particules solides 4 partir
d’un fluide (milieu liquide) consiste a alimenter le fluide
vers un filtre 4 tambour, lequel comprend une paroi de
dégrillage laissant passer le fluide (milieu) et tourne
autour d’un axe longitudinal formant un angle avec la
verticale, et a évacuer au moins partiellement le fluide
(milieu) via ladite paroi du tambour, ce procédé étant
caractérisé en ce que I’on fournit le fluide vers I'intérieur
du tambour au voisinage d’une extrémité de celui-ci,
ledit tambour étant pourvu sur ’intérieur d’un matériau
filtrant & tamis fin, notamment d’une étoffe a travers
laquelle le fluide passe tandis qu’elle retient
sensiblement les particules solides, en ce que 'on fait
tourner le tambour a une vitesse telle que les particules se
déposent sur le matériau filtrant et/ou les unes sur les
autres, en ce que les particules déposces se déplacent, au
moins sous l’effet de 1’écoulement du fluide, pour se
diriger vers la seconde extrémité du tambour et sont
libérées du fluide (essorées), et en ce que ces particules
sont enlevées a 1’état relativement sec par la seconde
extrémité.
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(57) A method for filtering solid particles from a (liquid
medium) fluid, wherein a flow of (medium) fluid is fed
to a filter drum, which filter drum comprises a screening
wall passing the (medium) fluid and is rotated about a
longitudinal axis including an angle with the vertical,
wherein the (medium) fluid is discharged at least partly
via the wall of the filter drum, wherein the fluid is fed to
the inside of the filter drum adjacent one end thereof,
wherein the drum has its inside provided with a fine-
meshed filter material, in particular cloth through which
the fluid passes outside while the solid particles are
substantially retained by the filter material, wherein the
drum is rotated at a speed so that the particles deposit on
the filter material and/or one another, wherein the
deposited particles move, under the influence of at least
the flow of fluid, in the direction of the second end of the
drum and are freed from the fluid (dewatered), after
which the particles are removed relatively dry via the
second end.
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(57) Abstract

A method for filtering solid particles from a (liquid medium) fluid, wherein a flow of (medium) fluid is fed to a filter drum, which
filter drum comprises a screening wall passing the (medium) fluid and is rotated about a longitudinal axis including an angle with the
vertical, wherein the (medium) fluid is discharged at least partly via the wall of the filter drum, wherein the fluid is fed to the inside of the
filter drum adjacent one end thereof, wherein the drum has its inside provided with a fine-meshed filter material, in particular cloth through
which the fluid passes outside while the solid particles are substantially retained by the filter material, wherein the drum is rotated at a
speed so that the particles deposit on the filter material and/or one another, wherein the deposited particles move, under the influence of at
least the flow of fluid, in the direction of the second end of the drum and are freed from the fluid (dewatered), after which the particles are
removed relatively dry via the second end.
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Title: Method and apparatus for filtering a fluid

The invention relates to a drum filter according to
the preamble of claim 1. Such drum filter is known from
US-A-2,584 948.

In a known method, a flow of liquid is fed to the
outside of a filter drum which can rotate about an
approximately horizontally disposed longitudinal axis. The
filter drum has its outside stretched over with a fine-meshed
cloth which passes the liquid but retains the solid particles
present in the flow. During use, the solid particles deposit
on the cloth and are left thereon. When the drum is rotated,
the solid particles are carried along. The drum has at least
its bottom side accommodated in a basin wherein a part of the
liquid is received. The solid particles depositing on the
outside of the drum are carried along through the basin and
are partly left therein. Consequently, the basin is quickly
contaminated by the solid particles, while a part of the
solid particles is also constantly left on the cloth, causing
the filtering action of the filter drum to diminish quickly
during use.

To overcome this drawback, it was proposed to fit a
scraper against the filter drum, on the outside thereof,
whereby at least a part of the solid particles is removed
from the cloth. As a result, the filtering cloth is kept
clean for a longer time, but this is also costly and
maintenance-prone. Moreover, there is the risk of the
filtering cloth being damaged by the scraper or of the solid
particles being pressed into the meshes of the filtering
cloth by the scraper, which has an adverse effect on the
filtering cloth.

A further drawback of this known method is that the
filter drum has only a relatively short operating length,
while the water to be filtered should be fed over the entire
length. After all, the water will not move along the outside
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of the filter drum to one of the ends, but will directly run
downwards along the outer circumference. Consequently, the
available space is utilized in a little effective manner and,
also, the filtering action of the apparatus used is difficult
to control and check. A further drawback of this known method
is that the solid particles that are filtered from the flow
of medium contain relatively much liquid, also after removal
from the drum. This particularly results from the fact that
there is constantly a new feed of medium over the particles
depositing on the filtering cloth. This ligquid should then be
recovered from the particles in a different manner to enable
reuse thereof in, for instance, a washing process.

The drum filter known from US-A-2,798,609 comprises a
filter drum having a fine-meshed wall and is intended for
concentrating sewer sludge. The cylindrical filter drum is at
one end susvended on a shaft, to which it is attached by a
reinforced disk by means of a number of crossbars extending
from the center shaft to the outer edge of said disk. The
drum comprises an end ring and an intermediate ring, tied
together by tie rods, whereby the filtering wall is suspended
between the rings on carriers fixed thereto. The shaft is
suspended by ball bearings outside the filtering drum, at one
end thereof. The drum can be rotated by means of said shaft.
The sewer sludge to be filtered can be introduced into the
drum through a feed pipe extending into the drum from the
side opposite the central shaft, ending nearby said
reinforced disk.

since the drum of this known drum filter is suspended
from a shaft at one end thereof, the drum can only have a
limited length and has a relatively heavy construction.
Furthermore, the filtering wall is vulnerable from the
outside. The feed pipe has constructional disadvantages and
1imits the strzam of influent into said drum.

FR 2,584,948 discloses a drum filter, intended for
filtering solid particles from water, comprises a filter drum
having a fine meshed wall. The filter drum can have for

example a substantially cylindrical or pentagonial shape,
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made of a lattice work construction covered on the outside by
an elastical cloth as a filtering wall. On either side of the
drum a ring structure is provided, coaxial to the main
rotational axis of the drum. Wheels are provided for carrying
the drum on said ring structures. The lattice work is
constructed of a number of first members extending in the
longitudinal direction of the drum and a number of second
members, extending helically between the first members on the
one hand and between the first and second end of the drum on
the other hand. The first and second members are somewhat
plate shaped and extend substantially radially inward from
the outer wall, providing for a number of substantially
parallelepiped shaped boxes on the inside of the drum.

One object of the present invention is to provide for
a drum filter of the type described in the preamble of the
main claim, whereby said disadvantages are avoided,
maintaining the advantages thereof. According to the present
invention, this object is reached by a drum filter
characterized by the features of claim 1.

Such a drum filter has a simple construction and
requires little maintenance. It enables an economically and
environmentally advantageous manner of filtering a fluid, in
particular liquid or gases such as water or air, while
substantially dry material can be discharged therefrom during
use. Since the filtering wall is protected from the outside
damage thereof is easily avoided. A

In a first advantageous embodiment, a drum filter
according to the invention is characterized by the features
of claim 3.

Experiments have demonstrated that the above-described
effect of filtering is achieved in a particularly
advantageous manner by means of a cloth formed from screen-
printing cloth, on the inside of the filter drum. In this
connection, screen-printing cloth should at least be
understood to mean monofilament plastic woven cloth, for
instance manufactured from polyester, polyvinylidene
difluoride, polyamide, polyethylene terephthalate. The
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screen-printing cloth has mesh sizes of, for instance,
between 1 and 1000 um, preferably between 1 and 100 um, more
in particular between 1 and 25 um. Such screen-printing cloth
is for instance marketed under the registered tradenames of
Filtryl and Scrynel.

In a furcher advantageous embodiment, a drum filter
according to the invention is characterized by the features
of claim 5.

In this embodiment, the filtering cloth extends
throughout the inside surface of the drum and is retained
there as the ends of the filtering cloth have been folded
over the longitudinal edges of the wall and have thus been
fixed. This moreover offsrs the advantage that no fastening
means for the cloth extand from the inside surface of the
filtering cloth, so that, during use, the roll of filtered-
out material cannct be cbstructed or damaged thereby.

In a particularly advantageous embodiment, a filter
drum according to the invention is characterized by the
features of claim 5§, in particular by the features of
claims 6-9.

The clamping means offer the advantage that the
screening cloth can be clamped within the drum and be removed
therefrom, if necessary, in a particularly simple manner.
This means that the cloth need not be folded over the end
edges of the drum. An important advantage reached thereby is
rhat when the cloth is being fitted, the drum can be disposed
on an end edge without this involving the cloth lying between
the drum and the set-up surface, so that damage is prevented
in a simple manner. Moreover, drums can thereby be connected
to each other cor to fsed and discharge apparatuses in a
simpler manner, because damage to the cloth is readily
prevented. A further advantage of this manner of attachment
is that in the case of connected drums, the cloth can
integrally extend through more than one drum, SO that seams
are prevented. Consequently, the particles to be filtered out
cannot pass through such seams between the cloth and the
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drum, or flow away through the connection between the drum
ends.

Further, a filter drum according to the invention can
pe characterized by the features of claim 12.

Due to the fact that the depressed edges of the
perforations extend outwards, the screening cloth is
prevented from contacting them, so that damages are avoided.

In a further advantageous embodiment, a filter drum
according to the invention is characterized by the features
of claim 13.

The frusto-conical shape of the filter drum and the
approximately vertical axis of rotation offer the advantage
that this allows using the complete surface of the filtering
cloth. Moreover, gravity can pe used more efficiently for the
feed-through of the filtered-out particles.

In an alternative embodiment, a drum filter according
to the invention is characterized by the features of
claim 14.

The coupling of a number of filter drums according to
the invention one behind the other offers the advantage that
a relatively long drum filter can be obtained with relatively
short filter drums. Accordingly, for instance a portion of
the drum filter can be replaced if damages are caused to, for
instance, the filtering cloth, and, moreover, the length of
the drum filter can readily be adapted to the filtering
circumstances. Further, such an embodiment offers the
advantage that relatively short spans of the filtering cloth
are necessary, so that the filtering cloth can be held more
properly adjacent the wall of the or each drum and the risk
of damages thereto is reduced.

As the occasion arises, it may be desirable if the
material filtered from the fluid or the roll formed therefrom
be passed through the drum filter in the longitudinal
direction of the or each filter drum more quickly than is
possible under the influence of the flow of the fluid and/or
gravity, or to have this roll in each case assume a specific

position within the or each drum. For that purpose, conveying
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means can be used that for instance push up the material or
force it into a specific position.

The invention further relates to a cleaning assempcly
that is characterized by the features of claim 21.

The invention further relates to a method for
filtering solid particles from a fluid, characterized by =the
features of claim 22.

Because in a method according to the invention, the
£luid to be filtered is fed to the inside of the filter drum
and can pass outside through the wall, the filter drum can be
disposed substantially above a receptacle or like receiving
means for the filtered fluid. The filtering material on the
inside of the drum provides that the material that 1is
siltered from the fluid by means thereof remains within the
drum, at least does not reach the outside of the wall of tze
drum. Surprisingly, it has been found that the material
filtered from the fluid tends Eo deposit on the filter
material first, and, when used continuously, possibly aisc on
che material already deposited on the filter material. Parcly
because of the slight sucking action of the flow of fluid
flowing outwards through the filter drum and the centrifugal
force occurring as a result of the rotation of the filter
drum, the particles are pressed against the filter material
and slightly carried along in the direction of rotation.
RBefore the carried-along particles are carried along too far,
they fall back under the influence of gravity, while rolling
or at least moving over the particles that lie behind them.
In particular moist particles and/or particles exhibiting
cohesion otherwise will thus be able to adhere to one
another. This creates an accumulation of filtered-out
material that is slightly propelled by the flowing fluid in
she direction of the second end of the filter drum, with the
continuous discharge of the fluid from the filtered
particles. This means that the material filtered from the
fluid is passed from the drum, at the second end,
substantially automatically and almost dry, while the meshes
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of the cloth remain open and hence the filtering action of
the filter drum is maintained for a long time.

In particular when using a method according to the
invention for filtering gases, it is preferred when the gases
are sucked or pressed through the cloth by means of a
pressure difference between the inside and outside of the
drum.

As filter material, filtering cloth is preferred, but
another type of material can be used as well, for instance
open cell band-shaped material, (metal) sponge-shaped
material, and the like, being fine-meshed.

In an advantageous embodiment, a method according to
the invention is further characterized by the features of
claim 23.

When using this method for filtering particles that
may exhibit mutual coherence, for instance filamentary
particles, charged particles, clinging or hooking particles
and the like, from a fluid, for instance water or gas, the
particles will exhibit mutual coherence during use of the
drum, which becomes stronger in the direction of the second
end of the drum, while forming a sort of roll. Meanwhile, at
the end located adjacent the first end of the filter drum,
newly filtered-out material deposits on the cloth and on the
material already located in the roll. In this manner, by
means of a method according to the invention, an essentially
endless roll of material is obtained.

As the occasion arises, it may be advantageous to add
fibers or otherwise adherent particles to the fluid to be
filtered, prior to the filtering operation, in order to
obtain a stronger mutual adhesion of the filtered-out
material. If necessary, the added particles, for instance
cellulose fibers, can be removed again afterwards.

The end of the roll remote from the first end of the
filter drum and located adjacent the second end of the filter
drum, at least in the vicinity of the bottom side thereof as
a result of gravity, is forced beyond the second end of the

filter drum. This is inter alia caused by the fact that at
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the opposite end of the roll, new material is deposited all
the time, as described hereinabove. The roll is thus
displaced, as it were. This offers the advantage that the
roll removes itself from the filter drum or can at least be
readily engaged from the outside of the filter drum to enable
its removal therefrom. During the displacement thereof in the
longitudinal direction of the drum, the material forming the
roll is cleared from any fluid included therein or clinging
thereto, so that the material passes out of the drum filter
relatively dry and clean. In this connection, a roll should
be regarded as a more Cr less coherent whole of material
having for instance a cvlindrical shape or the shape of a
hose or plate. All fiuid passes outside through the wall of
the drum substantially clean, at least cleared from solid
particles, and is suitable for, for instance, reuse.

Because in a metnod according to the invention, the
material filtered from zhe fluid is removed from the filter
drum substantially autcmatically, the drum filter can be kept
in operation almost conctinuously, while maintaining its
filtering qualities. Mcreover, the filtering cloth is
outwardly protected by the wall of the filter drum, so that
damage to the cloth is prevented in a simple manner. Also,
the material is preventad from settling in the cloth. In
addition, the advantage is achieved that, if so desired, the
bearing and drive of the or each filter drum can be arranged
in a simple manner with rolling devices abutting against, for
instance, the outside oI the wall.

The feed of the full flow of fluid to one end of the
drum, rather than alcong the entire outside thereof as in the
known method, further offers the advantage that, as a result,
the method can be checkad in a simple manner and the capacity
of the filtering apparatus to be used is moreover readily
adaptable to the supply of contaminated fluid. After all, for
instance the length of the filtering drum is readily
adjustable without alsc requiring adjustment of the feed

means for the fluid.
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In an advantageous embodiment, a method according to
the invention is characterized by the features of claim 24.

The inclined position of the filter drum brings about
a conveying action on the material in the direction of the
second end of the drum, which conveying action is enhanced by
gravity.

In further elaboration, a method according to the
invention is characterized by the features of claim 25.

One of the objects that is to be attained is a prcper
separation of the fluid and the solid particles included
therein, such as textile fibers. In this connection, it is
particularly advantageous when the material filtered from the
fluid carries aleong a minimum amount of fluid outside the
drum filter. By optimally adjusting to each other at least
the speed of rotation and the drum length on the one hand,
and the flow velocity and throughput of the fluid on the
other, substantially dry material can be discharged from the
filter drum by a method according to the invention, while the
complete throughput of fluid can be reused, which in terms
of, inter alia, environment and economy has considerable
advantages.

In further elaboration, a method according to the
invention is further characterized by the features of
claim 26.

The friction means provide that the particles filtered
from the fluid are not carried along too far by the cloth,
which can be important in particular for particles exhibiting
a strong adhesion relative to the cloth, for instance as a
result of charge. The particles are retained by the friction
means, so that other particles can for instance deposit
thereon and are forced in the direction of the second end of
the drum.

The invention further relates t=o a filter drum for use
in a method or apparatus according to the invention. Such a

filter drum is characterized by the features of claim 27.
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Further elaborations of a method, drum filter, assembly
and filter drum are described in the subclaims and the
specification.

In explanation of the invention, exemplary embodiments
of the method and assembly will hereinafter be described
with reference to the accompanying drawings. In these
drawings:

Fig. 1 schematically shows a cleaning assembly
according to the invention;

Fig. 2 is a cross-sectional view of a drum filter taken
on the line II-II in Fig. 1;

Fig. 3 shows in an enlarged front view a connection
between the longitudinal edges of a filtering cloth for
lining a filter drum;

Fig. 4 is a side elevation, partly in cross-section, of
an alternative attachment of a filtering cloth in a filter
drum;

Fig. 5 is a side elevation of an alternative embodiment
of a drum filter according o the invention;

Fig. 6 is a cross-sectional view of an alternative
embodiment of a drum filter according to the invention;

Fig. 7 shows a filter drum in a further alternative
embodiment; and

Fig. 8 shows in front view a further alternative
embodiment of a cleaning assembly according to the
invention.

Fig. 1 schematically shows a cleaning assembly 1
according to the invention, comprising at least a cleaning
apparatus 2, such as for instance an industrial washing
machine, and a drum filter 3 for treating a liquid fluid
coming from the cleaning apparatus 2.

In the drawing, embodiments of a cleaning apparatus and
a method are described on the basis of liquids to be
cleaned, in particular on the basis of a washing apparatus
for textile, utilizing water as liquid medium. However, all
these embodiments
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are also suitable for filtering gases such as air and
industrial gases.

As Fig. 2 clearly demonstrates, the drum filter 3
comprises a drum 4 having a cylindrical outer wall 5. The
drum 4 is arranged on, for instance, a number of wheels 6
running on the outer wall 5, so that the drum 4 is rotatable
about its longitudinal axis 7. One or a number of the wheels
6 is/are drivable by means of a motor 40. As a matter of
fact, other driving means can of course also be provided,
such as for instance a motor directly engaging the shaft of
the drum, a drive belt or by means of teeth and a gear
wheel. In the exemplary embodiment shown in Fig. 2, the
longitudinal axis 7 includes an angle o« with the horizontal,
for reasons that are further described hereinbelow. The
outer wall 5 of the drum 4 is provided with rows and columns
of holes 8 and has its inside lined with a filtering cloth 9
in a manner further described hereinbelow. This filtering
cloth is fine-meshed and is for instance formed by screen-
printing cloth. In this connection, screen-printing cloth
should be understood to mean monofilament plastic woven
cloth, for instance produced from polyester, polyvinylidene
difluoride, polyamide, polyethylene terephthalate. The
screen-printing cloth has mesh sizes of, for instance,
between 1 and 100 um, preferably between 1 and 25 um. Such
screen-printing cloth is for instance marketed under the
registered tradenames of Filtryl and Scrynel. In Fig. 2, the
openings 8 in the wall 5 of the drum 4 are shown as if they
were visible through the cloth 9. The two ends 10, 11 of the
drum 4 are open.

As filtering material, filtering cloth is preferred,
but other types of material can be used as well, for
instance open cell band-shaped material, (metal) sponge-
shaped material, and the like.

Adjacent the first end 10, a first connecting tube 12
connects to the inner space 14 of the drum 4. The first
connecting tube 12 has its opposite end connected to the

cleaning apparatus 2. Disposed under the drum 4 is a
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receptacle 15 which connects to a second connecting tube 16
connecting the receptacle 15 to a feed side of the cleaning
apparatus 2. In the second connecting tube 16, pump means 17
can be accommodated. Further, accommodated in the first
connecting tube 12 is a first control unit 18 (schematically
shown in the drawing) for controlling the flow velocity and
the throughput in the first connecting tube 12. Further, a
second control unit 19 is provided for controlling at least
the rotational speed of the drum 4 via the motor 40. The
cleaning apparatus 2, the first connecting tube 12, the
filter drum 4, the receptacle 15 and the second connecting
tube 16 together form or are at least part of a
substantially closed circuit. Means can be provided for
feeding thereto, from the outside, a new amount of medium
and for instance additives such as soap, softening agent,
water softeners and the like.

Adjacent the second end 11 of the drum, discharge means
20 are provided for discharging, from the inside of the drum
4, material filtered from the medium. In the exemplary
embodiment shown in Fig. 2, these means comprise a plate-
shaped part which acts as a slope and prevents material
sliding thereacross from the drum 4 from falling into the
receptacle 15.

A cleaning assembly 1 according to the invention can be
used as follows.

In the cleaning apparatus 2, during use, an amount of
laundry is treated by means of, inter alia, water and
cleaning agents such as soap. Hence, the water used will
contain soap residues, other chemical or non-chemical
components, if any, and solid particles such as dirt from
the textile and textile fibers. These solid particles should
be removed from the water to enable the water used to be
reused in the cleaning apparatus 2. Reuse of the water is
important particularly because the water may still contain
active components and moreover cannot be drained without
adverse environmental effects. Further, water is relatively

expensive and, moreover, not always directly available to a
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large extent. Hence, reuse of the water is sensible and
profitable both in terms of economy and environment.

Together with an amount of water, soap and other
additives, the laundry is introduced into the cleaning
apparatus 2 and cleaned therein. Periodically and/or after a
set washing program has ended, or if it is established that
the laundry is clean or the water too dirty for use, the
water used is discharged via the first connecting tube 12.
The amount of discharged water and the flow velocity thereof
are controlled by means of the first control unit 18. The
variables on which this control is based will be specified
hereinbelow. At the first end 10, the water flows into the
drum 4 on the inside of the cloth 9. The water can pass the
cloth 9, but the particles included therein, in particular
dirt and fibers, stay behind on the cloth 9.

Hence, an amount of particles slightly adhering to the
cloth 9 and to each other gathers on the cloth. In Fig. 2,
the particles in the form of dirt and fibers are represented
by a hatching. By the water flowing from the first
connecting tube 12 into the drum and by the rotation of the
drum, possibly helped by gravity, the particle mass 12 is
forced in the direction of the second end 11 of the drum,
meanwhile incorporating new particles and displacing water
outwards, through the cloth 9 and the openings 8 in the wall
5. This water is received in the receptacle 15. Because the
particle mass 21 becomes larger and larger and gets a
greater density in the direction of the second end of the
drum 14, it will come slightly loose from the cloth at any
moment and fall in the direction of the bottom of the drum.
If the particle mass 21 exhibits a mutually relatively
substantial coherence, a string of particles will be formed
through the drum 4, which will be roll-shaped adjacent the
second end 11, somewhat twisted through friction between the
particles and the cloth in the rotating drum 4. Because the
particles are displaced further and further in the direction
of the second end 11 of the drum, and the water is displaced

therefrom further and further, after continuous use a roll-
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shaped, relatively dry, coherent particle mass 22 issues
from the second end 11 of the drum 4, which slides across
the slide plate 20 and can be engaged from the outside of
the drum 4 and discharged. Viewed in the flow direction of
5 the water (indicated by the arrows P in Fig. 1), less and
less water issues from the drum 4, as is indicated by the
arrows 24 becoming shorter and shorter. The same effect
occurs with particles exhibitng no or at least little
coherence, such as for instance sand, which, however,

10 involves no or only a slight extent of roll-formation.

Optionally, for instance cellulose fibers or like
adhesive particles can be added to the material to be
filtered, prior to filtering out, whereby the adhesion
becomes stronger.

15 Via the second connecting tube 16 and the pump means
17, the water collected in the receptacle 15 is fed back to
the cleaning apparatus 2 for reuse. In fact, the pump means
may also comprise second filtering means 23 for filtering
very small particles from the water. Because the larger

20 particles have already been removed from the water in the
filter drum 4, there is no danger of these second filtering
means 23 becoming clogged.

A cleaning apparatus 1 according to the invention
offers the advantage that a closed circuit is obtained

25 wherein almost all the water used can be reused without
requiring particularly complicated cleaning agents or, for
instance, additional chemicals. The drum filter employed is
almost entirely self-cleaning and requires little
maintenance, is relatively cheap to purchase and in use, and

30 provides a particularly effective cleaning of the water.

As appears from Fig. 2, the cloth 9 is provided on the
inside of the drum 4. The cloth 9 is tubular. In a first
embodiment, this tubular form is obtained by placing two
opposite longitudinal edges 25, 26 of a rectangular cloth

35 over each other and interconnecting them, as shown in Fig.
3. The connection shown in Fig. 3 is obtained by positioning

a plastic strip 27 in the longitudinal direction of the tube
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formed by the cloth 9, on top of the overlapping
longitudinal edges 25, 26. Then, the plastic strip 27,
optionally together with the cloth 9, is heated, causing the
plastic of the strip 27 to pass through the meshes 28 in the
cloth 9, first through the first longitudinal edge 25 and
then through the second longitudinal edge 26. After the
plastic has cooled down, a fixed connection is thus
obtained. A tubular cloth 9 can of course also be composed
of several interconnected cloth parts by interconnecting the
longitudinal edges thereof. As a matter of fact, the
longitudinal edges can also be connected in a different
manner, while in an alternative embodiment, the tubular
cloth 9 is obtained through direct tubular manufacture, for
instance in the form of a woven stocking. Such an embodiment
can offer the advantage that no assembling operations for
the cloth 9 itself are required other than during
installation in the drum.

After formation of the tubular cloth 9, it is inserted
into the drum 4, with the two end edges 29, 30 projecting
from the drum 4. The first end edge 29 is folded back over
the outside of the first end 10 of the drum 4 and secured
thereacross with a tension band 31. Similarly, the second
end edge 30 is secured adjacent the second end 11 of the
drum 4. In this manner, the cloth 9 is retained adjacent or
against the inside of the drum 4 without requiring any
further fastening means.

Fig. 4 shows an alternative embodiment for the
fastening of the cloth 9 in the filter drum 4. Adjacent the
first end 10 and the second end 11, the (or each) filter
drum 4 is provided with an annular groove 40 and 41
respectively. The tubular cloth 9 has its two ends provided
with a circular seam 42 and 43 respectively, each having an
insertion opening 44. Inserted into the insertion opening 44
in each seam 42, 43 is a tubular or bar-shaped flexible
element 45 and 46 respectively, having a length
approximately corresponding to the circumference of the seam

42, 43. The section of the flexible element to some extent
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corresponds to the dimensions of the groove 40, 41
respectively wherein it is to be received. As flexible
element, for instance a plastic hose such as a plastic hot-
water pipe having some stiffness can be used. In the
position wherein the elements are included in the seams 42
and 43 respectively, the ends of each flexible element 45
and 46 respectively abut against each other and these
elements 45, 46 each form a ring adjacent the relevant ends
10, 11 of the filter drum.

In such a filter drum 4, the cloth 9 can be mounted as
follows.

The filter drum 4 is placed on its first end 10, after
which the cloth 9 is introduced into the filter drum 4 with
the first ring 45 inside the filter drum 4 and the second
ring 46 on the outside thereof. This involves the first ring
45 being slightly compressed. The second ring 46 is then
placed on one side in the second groove 41, after which the
ring 46 is pressed down so that it has its entire
circumference received in the groove 41l. Accordingly, the
ring 46 is clamped down, together with the cloth 9, in the
filter drum 4, at some, preferably slight, distance from the
first end 10. Then, the filter drum 4 is turned upside down
and placed on the second end 11. The cloth 9 is not included
petween the filter drum 4 and the ground, so that damages
are prevented. Next, the first ring 45 is gripped and pulled
upwards to the first end 10 of the filter drum 4, so that
this ring 45 is fixed in the first groove 40 at the first
end 10. As a result, the tubular cloth 9 in the filter drum
4 is stretched, with the cloth 9 also lying at some,
preferably slight, distance from the first end 10 of the
filter drum 4.

Moreover, as the cloth 9 does not extend over the ends
10, 11 of the filter drum 4, two drums 4, 4' can readily be
coupled, as shown in Fig. 5, without involving a risk of
damaging.

Further, a groove 47 may also be provided in the
central area of a drum 47, and a further flexible element 48

AMENDED SHeeT
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may be provided in a third seam 49 located between the first
42 and the second seam 43, which third seam 49 is can be ‘
received in the intermediate groove 47. As a result, the
tubular cloth 9 is stretched even better. In fact, more
grooves and/or flexible elements can be provided adjacent
each other for an even better attachment and stretching of
the cloth 9.

In an alternative embodiment, the cloth 9 can be built
up from two or more tubular parts, each having a different
mesh size. In this connection, it is preferred that the
cloth part having the largest meshes lies closer to the
second end 11 of the filter drum 4 than the or each other
cloth part. Accordingly, during use, water or other medium
to be filtered, with a relatively low density of particles,
will first end up on the cloth part having the smallest
meshes. According as the particles are dewatered further,
they will coagulate more and hence be retained by larger
meshes. This means that the particles will not fall through
the relatively large meshes in the second cloth part, while
water will be discharged thereby more easily. Hence, a
better, further dewatering or at least drying is obtained
while the desired filtering action is maintained. The cloth
parts can be interconnected by weld seams or like
connections, but may also each comprise annular elements as
described with reference to Fig. 4, wherein grooves are
provided at suitable positions in the filter drum for fixing
these elements. The two methods can also be combined,
optionally together with the above-described manner of
attachment over one or several end edges. For instance, one
drum may comprise several cloth parts and/or different drums
may comprise different cloth parts.

Fig. 5 shows an alternative embodiment of a drum filter
3 according to the invention. In that Figure, two filter
drums 4, 4' are connected one behind the other, with the
second end 11 of the upstream first drum 4 connecting to the
first end 10' of the downstream second drum 4'. The

longitudinal axes 7, 7' of the two drum include an angle .
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As a result, in the exemplary embodiment shown, the gravity
in the direction of the second end 11, 11' of the drums 4,
4' respectively will exert a greater influence on the
filtered-out material in the second drum 4'. This may be
advantageous during use of the drum filter 3, for instance
in order to ilncrease the time of passage of the filtered
material, in particular when the material has been
sufficiently dewatered relatively quickly. In an alternative
embodiment (not shown), the angle of inclination o' of the
second drum can be smaller than the angle of inclination «
of the first drum. This can for instance be advantageous
when the filtered material should stay longer in the second
drum in order to provide a better dewatering, while in the
first drum a relatively quick movement of the material in
the conveying direction is desired, for instance to prevent
accumulation of material. Of course, it is also possible to
arrange several drums one behind the other. Also, some or
all axes of rotation 7 of the drums can be in line. An
important advantage of a nuriber of drums arranged one behind
the other is that by means of relatively short drums 4, a
long drum filter 3 can be obtained. Short drums 4 offer the
advantage that the manufacture and maintenance thereof are
simpler. For instance, the fitting of the filtering cloth 9
can be carried out more simply, and moreover, the drums can
be arranged and removed independently of one another.
Accordingly, the filtering length of the drum filter can
also be adjusted, for instance to the amount of material
that is to be filtered out.

When the cloth 9 is mounted according to Fig. 4 in
filter drums 4, 4' as shown in Fig. 5, the advantage is
achieved that the cloth 9 can extend for instance between
two or more drums 4 without seams in between. For that
purpose, at the level of the two interconnected ends 11, 10°'
of two drums 4, 4', the cloth may be provided with
intermediate seams wherein flexible elements 45, 46 can also
be received. Thus, the cloth 9 is stretched taut in the

connected drums 4, 4°'.
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The speeds and, if necessary, directions of rotation of
drums arranged one behind the other may or may not be
adapted to, for instance, the ratio of filtered-out
material/water and the desired degree of dewatering. As
described, by means of the first and the second control unit
18, 19, different variables can be controlled. For instance,
the inflow velocity of the water into the drum 4 from the
first connecting tube 12 and the throughput thereof can be
controlled, while the rotational speed of the drum(s) 4 can
be controlled as well. Moreover, it is possible to render
the angle of inclination o of the drum 4 adjustable. These
parameters can be set on the basis of the average {(expected)
amount of material to be filtered from the water, the
desired degree of dewatering and, on the one hand, the
cohesion existing between the material to be filtered out
and the water and, on the other, the cohesion within the
material itself and between the material and the cloth.
These parameters should be set so that all the water that is
or becomes clear of the material passes through the cloth 9
and the wall 8 of the drum(s) and is received in the
receptacle 15 for reuse or discharge, while under the
influence of the flow of the water and/or gravity and/or
displacement by new material at the second end of the or the
last drum 4, all material is forced from the drum filter 3.

In order to accelerate the propulsion of the material
in the drum filter 3, in an alternative embodiment, co-
conveying means 32 may be provided within the drum 4, as
shown in Fig. 6. These co-conveying means 32 are adapted to
force the material in the direction of the second end 11 of
the drum 4. In the embodiment shown in Fig. 6, the co-
conveying means are formed by a helical wall 33 extending
from the inside of the drum 4. The wall may be completely
closed or, for instance, have a filtering cloth stretched
thereon, which cloth is comparable with the cloth 9
stretched on the inside of the drum 4. In such an
embodiment, the water will be able to pass the wall 33 while
the particles included therein will be retained by the wall
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33. As a matter of fact, the co-conveying means 32 can of
course also be formed in another manner, for instance by a
conveyor screw extending along the inside of the drum 4 and
for instance rotated independently of the drum. Moreover, a
stationary arrangement of the conveyor screw may be opted
for. In both embodiments, a least a part of the conveying
action is obtained through the relative movement of the drum
relative to the conveyor screw. Fig. 4 schematically shows
an alternative embodiment of the co-conveying means 32. A
large number of inwardly extending recesses 60 have been
provided in the wall 8, which recesses all have the same
inclined position relative to the longitudinal axis of the
filter drum 4. Consequently, when the cloth is pressed
against the wall 8, bumps are formed in the screening cloth
9, which have a conveying effect on the filtered particles.
This embodiment is advantageous because the inside of the
filter drum remains clear and damages to the cloth 9 are
easily prevented, while the recesses 60 can readily be
provided, preferably in the still flat sheet from which the
drum 4 is manufactured.

The recesses moreover have the advantage that a guicker
dewatering of the material is obtained thereby, because
water or at least liquid is retained therebehind and
displaced outwardly instead of entrained in a rotational
sense. This effect is greater according as the recesses
extend more in axial direction. As a matter of fact, the
bumps in the screening cloth 9 can also be obtained through
elements, such as small bars, plates or the like, provided
between the cloth 9 and the drum wall 8.

Fig. 7 shows an alternative embodiment of a cleaning
apparatus according to the invention. Identical parts have
identical reference numerals, increased by one hundred.

In this embodiment, the cleaning apparatus comprises a
frusto-conical filter drum 104, arranged for rotation about
a vertical axis of rotation V. The upper, first end 110 is
formed by the large-section end of the filter drum 104 and
is approximately horizontal. The wall 108 of the filter drum
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104 includes an angle with the vertical of, preferably,
between 20° and 70°, for instance 45°. The feed means 112
are formed by an overflow extending around the entire
circumference of the first end 110. In this embodiment, the
advantage is achieved that the entire surface of the
filtering cloth 109 can be used for filtering the medium,
while, moreover, the section of the filter drum decreases
according as the share of liquid decreases. Thus, an optimum
drying is obtained, while the cleaning apparatus has a
relatively great capacity.

A further advantage of such an embodiment is that the
filtered-out particles are moved downwards along the cloth
109, partly under the inlfuence of gravity, so that clogging
of the filter drum 104, in particular of the meshes in the
filtering cloth 109, is prevented even more efficiently and
easily.

As a matter of fact, the axis of rotation may of course
also include a small angle with the vertical without the
above-described advantages being lost, while for the
discharge of particles that are preferably joined together
into a roll, this provides a preferred position, viz.
adjacent the lowest position of the longitudinal edge of the
second end 11 of the filter drum 104.

The receptacle 115 is provided with a central opening
120 through which the filtered-out particles can be
discharged, while the receptacle 115 further extends at
least under the entire wall 108 of the filter drum 104.

Fig. 8 schematically shows a further advantageous
embodiment of a filter drum 4 according to the invention,
with a friction means 50 arranged against the cloth 2 in the
filter drum 4. In the embodiment shown, the friction means
50 is formed by a roll 51 having a relatively rough, soft
surface, for instance towelling. By a longitudinal axis 52,
the roll 51 extends approximately parallel to the axis of
rotation of the filter drum 4, over the length thereof, and
has a section which is considerably smaller than that of the
filter drum 4. Preferably, the roll 51 in the filter drum 4
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can freely rotate about its longitudinal axis 52, preferably
caused by friction against the cloth 9 in the filter drum 4.

During use, particles are moved along upwards by the
cloth 9 and contact the roll 51, which cannot be passed by
the particles. This results in an accumulation of particles
against the roll 51, until the particles form a coherent
whole and/or are forced downwards and backwards, whether or
not in the form of a string as described hereinabove, by
gravity and the feed of new particles. The roll 51 or at
least the friction means partly provide that the cleaning
apparatus can continue functioning for a long time without
requiring maintenance.

The roll 51 can be suspended or laid down for free
rotation, but is preferably brakable or drivable, with the
distance to the cloth and the position in the filter drum 41
moreover being adjustable.

As indicated, in particular in the introduction and at
the outset of the description of the drawings, an apparatus
according to the invention can also be used for filtering or
cleaning gases, more particularly gas flows. In this
connection, it is preferred that the gases be sucked or
pressed through the cloth and the drum wall by means of a
pressure difference between the inside and the outside of
the drum. For that purpose, next to or instead of the
receptacle, a reduced-pressure tank can be accommodated or
an exhaust apparatus drawing in the gases. Alternatively,
the gas flow can be fed under such a pressure that it is
forced through the cloth and the wall. When a filtering
apparatus according to the invention is used for filtering
gas flows, advantages are achieved that are comparable with
those of 1liquid cleaning.

Hereinabove, it is described that the complete amount
of fluid to be filtered is introduced into the drum adjacent
one end thereof. However, it is of course also possible to
introduce a part or the complete flow of fluid adjacent a
central area of the drum, for instance via a feed tube

extending into the drum.
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Further, different drums can be arranged one within the
other, for instance coaxially, with the drums all filtering
a portion of the material from the fluid. In that
connection, for instance the mesh size of the filtering
cloth may decrease in the direction of the ocutermost drum,
so that, viewed outwards from the inside, each next drum
filters out finer particles.

The invention is by no means limited to the embodiments
shown and described in the drawings and specification. Many
variations thereto are possible.

The or each drum of the drum filter may for instance be
of double-walled design, with the inner wall being
perforated and the outer wall not being perforated. In such
an embodiment, the fluid is discharged between the inner and
outer walls in the direction of the second end of the drum.
As a result, a relatively small receptacle may suffice,
while the or each drum is closed on the outside, so that the
enviromment of the drum filter can easily be kept clean and
dry. Further, a number of cleaning apparatuses can be
connected to one drum filter, or a number of drum filters
can be connected to one cleaning apparatus. Also, a number
of drum filters can be diposed one behind the other for
successively filtering other fractions. In such an
embodiment, the fluid coming from a first receptacle is fed
to the drum of a drum filter lying behind it and having for
instance a cloth of finer mesh, for filtering out finer
particles. Also, a drum filter according to the invention
can be combined with filtering apparatuses known per se for
other solid particles or, for intance, chemicals, and a
cleaning apparatus according to the invention can be used
for cleaning other liquids or gases or for other types of
particles from, for instance, water or gases. Further,
different measuring means can of course be included for
registering quantities for the (semi)automatic control of
the operation of the cleaning assembly, and means can be
provided for the accelerated discharge of the fluid. For

instance, the or each drum can be disposed under a vacuum.
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These and many comparable adjustments and variations

are understood to fall within the framework of the

invention.




CA 02263955 1999-02-04

4
VEREENIGDE OCTROOIBUREAUX re: International patent application
'S-GRAVENHAGE (HOLLAND) No.PCT/NL96/00316
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728. 08. 1998
Jes PCT 0417
CLAIMS
1. A drum filter, comprising a drum having an outer wall

provided with openings and an inner filtering wall, wherein
means are provided for rotating the drum about a longitudinal
axis, which means comprises at least a number of wheels
carrying the drum, wherein feed means are provided for
feeding fluidum to be filtered to the drum, and discharge
means are provided for discharging material filtered from the
fluidum, whereby the feed means are adapted to feed the
fluidum to the inside of the drum adjacent a first end
thereof, wherein the discharge means comprise at least the
opposite second end of the drum, while the filtered fluidum
can leave the drum at least substantially through the outer
wall, wherein both ends of the drum are substantially open,
providing for the feed means and discharge means
respectively, the filtering wall comprising a filtering
material in the form of a cloth lining, said cloth being
fine-meshed and adapted to pass the fluidum to be filtered
and to filter solid particles therefrom, characterized in
that the outer wall has a substantially rigid cilindrical or
frustoconical shape, wherein the cloth lining is provided
adjacent the inside of the outer wall, such that the lining
is supported by said outer wall in outward direction, the
openings in said outer wall being relatively small, whereby
the solid particles are filtered at least partly by
adherence, wherein the wheels substantially carry the drum on
the outside of the outer wall.

2. A drum filter according to claim 1, characterized in
that the filter material is fine-meshed and is made of cloth
having adherence properties to the solid particles to be
filtered, so that during use, the individual solid particles
substantially adhere to the inside of the filter material
and/or one another and become detached therefrom while
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forming a relatively dry roll-shaped or plate-shaped
composition of filtered-out particles, wherein the inner
surface of the lining is substantially continuous and
relatively smooth, such that the composition of particles can
extend in the longitudinal direction of the drum beyond the
second end of the drum and is removable therefrom via the
second end of the drum.

3. A drum filter according to claim 1 or 2, characterized
in that the filter material is screen-printing cloth, in
particular monofilament plastic woven cloth.

4. A drum filter according to any one of claims 1-3,
characterized in that, during use, the longitudinal axis of
the drum declines in the direction of the second end of the
drum.

5. A drum filter according to any one of claims 1-4,
characterized in that the filter material extends along the
entire inside of the drum and is folded outside around the
longitudinal edges of the two ends of the drum, wherein the
cloth is secured over or against the outside of the drum.

6. A drum filter according to any one of claims 1-5,
characterized in that the filter material extends along
substantially the entire inside of the drum, wherein,
adjacent the ends of the drum, at least one groove is formed
extending in annular direction, wherein clamping means are
provided for clamping the filter material in at least one
groove adjacent each end of the drum.

7. A drum filter according to claim 6, characterized in
that the clamping means comprise an annular clamping element
capable of being clamped, under radial outward tension,
against the inside of the relevant groove while clamping the
filter material between the clamping element and the drum
wall.

8. A drum filter according to claim 6 or 7, characterized
in that the filter material is provided, at the two ends
thereof, with at least one seam, wherein the clamping means
comprise at least two bar-shaped or tubular flexible

elements, wherein in each seam one of the flexible elements
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can be received for forming a ring having a diameter
approximately corresponding to the diameter of the filter
material and the grooves.

9. A drum filter according to any one of claims 6-8,
characterized in that the axial length of the filter material
is equal to or preferably slightly less than the axial length
of the drum.

10. A drum filter according to any one of claims 1-9,
characterized in that the filter material is manufactured
from a substantially rectangular piece of cloth, wherein two
sides, lying opposite each other in the starting position,
are interconnected by means of a plastic strip which, while
abutting against the two longitudinal edges, is heated so
that a portion thereof has passed through the meshes of the
filter material and is fixed therein to couple the two
longitudinal edges and form a tubular lining.

11. A drum filter according to any one of claims 1-10,
characterized in that the filter material is manufactured so
as to be tubular.

12. A drum filter according to any one of claims 1-11,
characterized in that the drum is manufactured from
perforated sheet, wherein the side facing the perforating
tool during the perforation faces inwards, so that the
slightly depressed edges of the perforations extend
outwardly.

13. A drum filter according to any one of claims 1-12,
characterized in that the axis of rotation of the drum
extends approximately vertically, wherein the drum is frusto-
conical, wherein, during use, the first end of the largest
section is located at the top side, wherein the feed means
connect to the longitudinal edge of the first end of the
drum, preferably in the form of an annular overflow.

14. A drum filter according to any one of claims 1-13,
characterized in that a number of drums are coupled one
behind the other, wherein the first end of a drum which lies
behind in flow direction of the fluid always connects to the

second end of the drum lying before said drum.
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15. A drum filter according to claim 14, characterized in
that a number of drums arranged one behind the other have
different rotational speeds.

16. A drum filter according to claim 14 or 15, characterized
in that the axes of rotation of a number of drums arranged
one behind the other include an angle relative to each other.
17. A drum filter according to any one of claims 1-16,
characterized in that within the or each drum means are
included for co-conveying the material filtered from the
fluid in the direction of the second end.

18. A drum filter according to claim 17, characterized in
that the means co-conveying the material is a relatively soft
roll element which extends substantially axially and, during
use, abuts against the inside of the filter material.

19. A drum filter according to claim 17, characterized in
that the means co-conveying the material comprise an at least
partly helical wall extending at least along a portion of the
inner wall of the or each drum.

20. A drum filter according to claim 17, characterized in
that the helical wall is at least partly lined with filtering
cloth.

21. A cleaning assembly, comprising at least one drum filter
according to any one of claims 1-20, at least one cleaning
apparatus for cleaning objects, for instance textile, by
means of a fluidum, in particular liquid or gases, receiving
means for fluidum passing from the or each drum filter, first
connecting means for feeding fluidum, contaminated by solid
particles, from the or each cleaning apparatus to the or each
drum filter, and second connecting means for feeding cleaned
fluidum coming from the or a drum filter to the or a cleaning
apparatus, wherein the first connecting means connect to the
inside of the drum of at least one drum filter, wherein the
second connecting means connect to the receiving means,
wherein the cleaning means, the or each drum filter and the
first and second connecting means are included in a

substantially closed path of flow.
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22. A method for filtering solid particles from a fluidum,
wherein a flow of fluidum is fed to a filter drum, which
filter drum comprises a screening wall passing the fluidum
and is rotated about a longitudinal axis, wherein the fluidum
is discharged at least partly via the wall of the filter
drum, whereby the fluidum is fed to the inside of the filter
drum through a first open end, wherein the drum has a
filtering wall comprising a cloth lining through which the
fluidum passes outside while the solid particles are
substantially retained by the filtering wall, wherein the
drum is rotated at a speed so that the particles deposit on
the filtering wall and/or one another, wherein the deposited
particles move, under the influence of at least the flow of
fluidum in the direction of the second end of the drum and
are freed from the fluidum, after which the particles are
removed relatively dry via the open second end, said drum
being carried and driven by a number of wheels, characterized
in that the filtering wall is provided for by a relatively
rigid, perforated cylindrical or frusto conical outer wall
and a cloth lining on and supported by the inside of said
outer wall, whereby the flow of fluidum is deposited onto a
substantially continuous and relatively smooth surface of the
cloth lining, the filtered out material being driven over
said surface and being discharged via said second open end,
whereby said wheels are provided on the outside of the outer
wall.

23. A method according to claim 22, characterized in that
the particles within the drum form a slightly roll-shaped
composition which extends beyond the second end of the drum
and is removed as such via the second end.

24. A method according to claim 22 or 23, characterized in
that, during use, the longitudinal axis of the filter drum is
slightly inclined in the direction of the second end of the
filter drum, wherein the roll-shaped composition is moved, at
least partly under the influence of gravity, in the direction

of the second end of the drum.
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25. A method according to any one of claims 22-24,
characterized in that the flow velocity and amount of the
fluid flowing in the drum are adjusted to at least the length
and rotational speed of the filter drum so that substantially
all fluid leaves the drum via the wall and only the particles
pass from the second end.

26. A method according to any one of claims 22-25,
characterized in that friction means are included on the
inside of the drum which, during use, are moved along the
fine-meshed cloth, preferably rolling, so that particles
carried along by the cloth are moved against the friction
means and are retained in rotational sense, soO that the
particles are moved in the direction of the second end of the
drum.

27. A filter drum intended for use in a method according to
any one of claims 22-26, in a drum filter according to any

one of claims 1-20, or in an assembly according to claim 21.
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