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A similar concept is disclosed in EP 0 131 348. The automatic back flushing filter module
described therein comprises a cylindrical tubular filter positioned in a housing so that fluid
flow is from inside the filter to the outside. Disposed in the filter are a pair of wings with open
mouths facing the filter interior. When excess contaminants accumulate on the filter interior

the wings are made to rotate to receive the contaminants and thus clean the filter.

The open mouths facing the filter interior are arranged immediately adjacent the filter interior
and in an abutting relationship therewith. Accordingly, during cleaning, the sections of the
wings surrounding the mouths are subjected to substantial abrasive wear upon sweeping along

the filter interior.

Moreover, once installed, the only parameters which can be controlled to adjust the cleaning
actton are the rotational speed of the wings and the suction pressure inside the pipe to which

the wings are attached relative to the pressure inside the housing.

It is therefore an object of the present invention to provide a self-cleaning filter module hav-

ing improved longevity and requiring less frequent servicing.

It is a further object of the present invention to provide a self-cleaning filter module with im-

proved control over the cleaning action.



It is therefore an object of the present invention to provide a
self-cleaning filter nodule hav- ing inproved |ongevity and requiring | ess
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and the internal surface of said filter element.

According to the filter module of the present invention, it is the spacer element protruding
beyond said cleaning head towards said internal surface of said filter element rather than the
perimeter surrounding the opening of said cleaning head being in contact with the internal
surface of said filter element. Abrasive wear acting on the cleaning head is thereby reduced or
even avoided altogether. Since the spacer element is rotatably supported on said cleaning

head, abrasive wear acting on the spacer element itself is minimised.

What is more, since the size of the opening on satd cleaning head is adjustable and since the
size of the spacer element and thus the minimum spacing between the cleaning head and the
internal surface of said filter element may be changed by replacing the releasably attached
spacer element, the overall cleaning action for rejuvenating said filter element can be more

precisely controlled.

In a particular preferred embodiment, said filter module comprises at least a second cleaning
head connected by means of a second conduit to the pipe, said second cleaning head being
resiliently biased towards the internal surface of said tubular, elongate filter element, having
at least a further spacer element rotatably supported thereon and releasably attached thereto,

and having an opening of adjustable size facing said internal surface of said filter element and



size of the spacer elenent and thus the m ni nrum spaci ng between the cl eaning
head and the internal surface of said filter elenent nmay be changed by
replacing the releasably attached spacgr elenent, the overall cleaning
action for rejuvenating said filter element can be nore precisely
controlled. In a particular preferred enbodi nent, said filter nodul e
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the overall cleaning action for rejuvenating said | ter el enment can
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viding only a relatively small area in contact with the internal surface of said filter element.

Preferably, said spacer element is made of a material which is (slightly) softer than the mate-
rial of said filter element so as to wear down the simpler to replace spacer element during use

rather than the filter element,

Preferably, said cleaning head extends along the longitudinal axis of said filter element, said
cleaning head having a first end and an opposed second end. Thereby, the cleaning head is
configured to sweep across an area of the internal surface of said filter element, the height of
which along the longitudinal axis being defined by the distance between the first end and the

second end.

Said opening may be a slit. Preferably, said opening is orientated substantially parallel to the
longitudinal axis of said filter element. In a particular preferred embodiment said opening
extends between the first end and the second end of said cleaning head thereby causing a ho-
mogeneous cleaning action substantially along the entire distance between the first end and

the second end of said cleaning head.

Preferably, said spacer element is arranged at one of said first and second ends of said clean-

ing head. In a particularly preferred embodiment, a first spacer element is rotatably supported



rial of said filter element so as to wear down the sinpler to replace spacer
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ment, and the pipe are arranged co-axially.

Moreover, the means for creating a pressure difference may be a simple valve which can be
opened to connect the interior of the pipe to atmospheric pressure. In an alternative embodi-
ment, said means for creating a pressure difference may be an active suction mechanism, such

as a pump.

As an alternative or in addition to arranging the pipe in a rotatable fashion, the tubular, elon-

gate filter element may be rotatably-mounted inside said housing.

Further features and advantages of the present invention will be apparent from the following

detailed description and the accompanying figures.

Figure 1 shows a filter module having a housing enclosing a tubular filter element according

to present invention.

Figure 2 shows a rotatable pipe with four cleaning heads arranged thereon, said pipe being

coaxially arranged relative to said filter element and rotatably mounted inside said housing,

Figure 3 is a view showing the opening on said cleaning head facing said internal surface of

said filter element and two spacer elements attached to said cleaning head.



head rel ative to the pipe. Said housing may also be of a drumlike or

t ubul ar shape, wherein the housing, the filter ele- nent, and the pipe are

arranged co-axially. Mreover, the means-for creating a pressure difference

may be a sinple valve which can be opened to connect the interior of the

pi pe to atnospheric pressure. In an alternative enbodi- nent, said neans for
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creating a pressure difference may be a simple valve which can be opened to connect the inte-
rior of the pipe 16 to atmospheric pressure (i.e., to the exterior of housing 12). In an alterna-
tive embodiment, said means for creating a pressure difference may be an active suction

mechanism, such as a pump.

As can be seen from figure 2, four cleaning heads 18 are coupled to said pipe 16, each of
which being mounted on said pipe 16 by means of a respective conduit 20. Each conduit 20,
in turn, comprises a pair of ducts 21 providing fluid communication between the interior of
said housing 12 and the interior of said pipe 16 via a respective opening 24 (shown in figure

3) on the respective cleaning head 18.

Each conduit 20 and the corresponding cleaning head 18 extend radially from the pipe 16 to-
wards the internal surface of said tubular filter element 14, wherein said pipe 16 is arranged
substantially parallel to the longitudinal axis of said tubular filter element 14. In other words,
the conduits 20 and the cleaning heads 18 extend substantially at right angle to the longitudi-
nal axis defined by the tubular filter element 14. In addition, each cleaning head 18 is resii-
iently biased towards said internal surface of said filter element 14 by means of a spring (not

shown) so as to reside immediately adjacent said internal surface.

The cleaning heads 18 are displaced relative to one another both angularly and along the lon-
gitudinal axis. In the example shown in figure 2, the angular offset in between adjacent ones

of the four cleaning heads 18 is approximately 90°. Along the longitudinal axis, the cleaning



to and in flow conmunication wth means (not shown) for creating a pressure
difference be- tween the interior of said housing 12 and the interior of
said pipe 16 so as to cause a (reverse)6-fluid flow fromthe interior of
said housing 12 to the interior of said pipe 16. The neans for creating a
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generated causes a reverse flow of fluid through the filter element 14 to occur near each open-
ing 24 whereby the unwanted material left on the internal surface of said tubular filter element
14 is loosened and sucked into the interior of pipe 16 via openings 24. The pipe 16 is rotated
so as to sweep the cleaning heads across the entire internal surface of said filter element 14,
which cleaning heads 18 are urged towards the internal surface of the filter element 14 by

means of respective resilient members, as described above.

Said reverse flow of fluid comprising the stripped unwanted material may then be treated or

simply discarded.

Actuation of said means 30 for effecting a rotation of said pipe 16 and of said means for creat-
ing a pressure difference may be effected continuously, periodically, or dependent on the de-

sired fluid flow rate / through-put.

Having thus described the self-cleaning capability of a filter module according to the present
invention, it will next be described in conjunction with figures 3 and 4 how the cleaning ac-

tion can be controlled.

Figure 3 shows a top view of the side of a cleaning head 18 facing the internal surface of filter

element 14. Cleaning head 18 extends between a first, top end 32 and a second, bottom end 34



surface of the filter elenent 14, i.e., the surface of said tubular filter
el ement 14 facing in- wardly constituting the upstream side of filter

el ement 14. The thus filtered fluid theh-1eaves the interior of the housing
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As can be seen from figure 4, the disc-shaped spacer element 22 is mounted on said cleaning
head 18 so as to protrude towards said internal surface of said filter element 14 (i.e., in a ra-
dial direction of said tubular filter element 14) slightly beyond the side of the cleaning head
18 facing said internal surface of the filter element 14 and the restriction element 36 arranged
thereon. Thus, the disc-shaped spacer element 22 being arranged on the cleaning head 18,
which is urged towards the internal surface the filter element 14, contacts the internal surface
of said filter element 14 at a protruding section 42 of its perimeter. The disc-shaped spacer
element 22, more specifically the protruding section 42 thereof, thus defines the (minimum)
spacing between the cleaning head 18 as well as its slit-like opening 24 and the internal sur-

face of the filter element 14.

Preferably, the material of the spacer elements 22 is a material being slightly softer than the
material of the filter element 14 so as to wear down the (replaceable) spacer element rather

than the filter element 14 during cleaning.

Said minimum spacing can be controlled by using disc-shaped spacer elements 22 of various
diameters and/or by releasably attaching said disc-shaped spacer element 22 (of a given di-
ameter) at different positions on said side face of the cleaning head 18. For instance, screw 40
may movable in a long hole (not shown) extending in the radial direction of the filter element

14 and formed in said side face of the cleaning head 18 so as to be able to change said spacing



t hereof along the longitudinal axis of said filter elenment 14. The opening
24 is provided in the formof a slit extending between the first end 32 and
the second end 34 of the cleaning head-818 substantially parallel to the

| ongi tudi nal axis of the filter elenent 14. The width of said slit- |ike
opening 24 is defined by neans of two laterally arranged restriction

el enent si186 .cofftirsious mmubx:tAlmmzeivelmrsaid % face ma baqaab/lidedavﬂthcshpaiatbdwm?.i d

si de of eani n 18 f the in- r nal ace of the filter el ement
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be arrang@&hg@&aﬁﬁgqlﬁJeQﬁméleﬁP&%c%%n%?sﬂﬂﬁt@f@l@fherﬂos' tions thereby gaining
control over the width of the slit-like opening 24. Alternatively, one or
both of said restriction elenments 36 can be replaced by a restriction

el enent Hfls thudipbsseble e sigistaptialliatdducd oréven-alhggtleat aspaloabraseteewenrtastidon the

t at abl rt d rel b t ached t id | 8 t
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| ongi tudi nal axis of said ilter element "14. To this end, each disc-shaped
spacer ebizawvear 2Rl ﬁmtmelae@wibqu w2 matisvint. Gigce bithithef sizseoiothe saening hedilieng

head by neans of a respective sc 0.,As ca en.fromfigyre t he
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pr ot r ude  f.Q\1RE AstichAdafl bePr&IRA cotidoliage of said filter element 14 (i.e., in a
ra- dial direction of said tubular filter elenent 14) slightly beyond the

side of the cleaning head 18 facing said internal surface of the filter
el ement Whilertle ptesentdsyantion ihambﬁlneiv@mbeﬁan detadnig éslobvibwsrtedhe parhersskilldskein

di sc- shaped el enent 22 arran ed on the cl.ea ead. 18, which
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i nternal t}?e%&%?ﬁ th@fnveRtich zfs'de‘fﬁédﬁirﬁﬁ‘%'l‘&m%%pﬁénd@d Réetd  udi ng section 42 of
its perineter. e di sc-shaped spacer elenent 22, nore specifically the

pr ot rudi ng sectlon 42 thereof, thus defines the (nlnlnun) spaci ng between
the cleaning head 18 as well as its slit-like opening 24 and the internal
sur- face of the filter elenent 14. Preferably, the material of the spacer
elenents 22 is a material being slightly softer than the naterial of the
filter elenment 14 so as to wear down the (repl aceable) spacer el enent rather
than the filter elenent 14 during cleaning.



Sai d m ni nrum spaci ng can be controlled by using disc-shaped spacer el enents
22 of various dianeters and/or by rel easably attaching said di sc-shaped
spacer elenment 22 (of a given di- ametey) at different positions on said
side face of the cleaning head 18. For instance, screw 40 nmay novable in a
| ong hol e (not shown) extending in the radial direction of the filter

el enent %l nd formed in said side face of the cleaning head 18 so as to be
abl e to thange said spacing -8- in a continuous manner. Alternatively, said
side face may be provided with separate holes through which said screw 40
may ext einch Al helulladie nedprisihgr ei n t hose hol es are preferably arranged
along aline in the radial direction of said filter elenent. It is thus

possi ble 1o substanti.ally reduce or even altogether. avai.d ahrasive wear
Dot g iy Gpbaving atibid st ahe BHET o Blet, it Poividh a8 oRdo88 HEMIER, ne
spacer t i : Sl i
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(m ninu pacing can_be precisely defined in the fashi,on descyi bed above,
t he eff&ﬁié?ﬁchegweﬁgea@x L@ﬁeiwaﬁ& the dtea} suriashof sriddub TRERETS 1F esent
inventiao e L I i TS j : I i11ed
i the SefaR (REF MERIE MiQRkan b Mh (18) b oot e0D) P alilfaRebaeTadly ) o
wi t hout sabmtdrhalgutfacarof tdi¢ fdeoplemeht (14¢ andpentdiap fhdsd dehimvadatiyn béteveed ai ns
appended_hereto. -9- Cains: 1. Afilter dul.e (10) conprising a housing
(12) havitsgtenariof sgdihquang G aadmel}P‘G“BU‘?'qnsgtd,P1§%£]d(’)5housi ng (12) enclosing a
tubular, elongate filter elenment (14) defining a |ongitudinal axis and a

cl eanin : : : g@m | : i y
arrange gﬁﬁq?lgct}g%lgg% er%&{r’??d éﬁxrﬁf‘pe zlg‘?{,thgglﬁ cl (aftasﬁll(iﬁlghsﬁgé?)%%gimeggeng
resili enfidryofBarisgpe {ld)aods td bause nt fuid dowsfromabe iméricradfdatdulmdsmg, (12) onbat e
filter el e,man{?9 (c;4,), wherein said cleaning head (18) has an opening (24) of
adj ust abnETST 9ESHGRIPREIO)sai d i nternal surface of said filter elenent (14)
and providing fluid comuni cati on between

means (30) for effecting a rotation of said pipe (16); and

a spacer element (22) rotatably supported on and releasably attached to said cleaning head
(18), said spacer element (22) defining the minimum spacing between the cleaning head (18)

and the internal surface of said filter element (14).

2. Filter module according to claim 1 comprising at least a second cleaning head (18) con-
nected by means of a second conduit (20) to the pipe (16), said second cleaning head (18)
being resiliently biased towards the internal surface of said tubular, elongate filter element
(14), having at least a further spacer element (22) rotatably supported thereon and releasably
attached thereto, and having an opening (24) of adjustable size facing said internal surface of
said filter element (14) and providing fluid communication between the interior of said hous-
ing (12) and the interior of said pipe (16), wherein the cleaning heads (18) are offset angularly

and in the direction of the longitudinal axis relative to one another,

3. Filter module according to one of the preceding claims, wherein the position of said spacer
element (22) on said cleaning head (18) is adjustable to control the minimum spacing between

the cleaning head (18) and the internal surface of said filter element (14).

4. Filter module according to one of the preceding claims, wherein said spacer element is

shaped like a disc.



the interior of said housing (12) and the interior of said pipe (16); means
for creating a pressure difference between the interior of said housing (12)
and the inte- rior of said pipe (16) soles to cause a fluid flow fromthe
interior of said housing (12) to the interior of said pipe (16); neans (30)
for effecting a rotation of said pipe (16); and a spacer elenent (22)

r ot at abl §. Kltppopdwd acording to eheofSthb preceding clagus, twhesein daidIspaner plgmieat@2) 518) ,

sai d spacer, elenent. (2 defini the m ni ) i ng be n the cl eaning
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nmodul e according to claim 1l conprising at |east a second cl eaning head (18)
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cl eaning head (18) being resiliently biased towards the internal surface of

sai d t ubextands alprgthet longitudiesl axiscolsaid flterylemient/ (149 said clsasing deadihaving a
spacer el.enen 2) ,rotatab SUppo thereon and rel easably attached

t her et o, ﬁéﬁtlﬁn%g{?‘gﬁéd %Ogboéﬁﬁll %eé’of“gg’}({{}?g'adj ust abl e size facing said internal
surface of said filter elenent (14) and providing fluid comunication
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(16), wherein the cleaning heads (13) are offset angularly and in the

direction of the longitudinal axis relative to one another. 3. Filter nodul e

accor di n§- Fidtepmodgle adserdingtreelping 7c Wheresn saith opering (Hb ig@sientagnd wibstartially
spacer e¢le t 2) .on.sai d. cl.eani.n ead ( % is adjustable to control the
m ni num BH&@?‘E&”&@P@A@@WIH ﬁ’é‘sc?Fé%{ﬁif%%fﬂ?Ea“‘(q | and the internal surface of
said filter elenent (14). 4. Filter nodule according to one of the preceding

clai ms, whEitet Moddk dcERABE to BhEHRAinisS toH) ki K oferfihd @4) ed@ndsShetdrddnt er
modul e accor dlql;%(t 0 one of the preceding clains, wherein said spacer elenent

(22) is thediret end (32)anddhe sgconsherch(343 obesnd eleaningheadd8hat eri al of said filter

elenment (14). 6. Filter nodule according to one of the preceding clains,
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opposed sfgmied a6k ¢f3Aid first and second ends (32, 34) of said cleaning head (18) .

11. Filter module according to one of the preceding claims, wherein the axis of rotation of
said rotatably supported spacer element (22) is arranged substantially parallel to the longitu-

dinal axis of said filter element (14).

12. Filter module according to one of the preceding claims, wherein a first spacer element
{(22) is rotatably supported on and releasably attached to said first end (32) of said cleaning
head (18) and a second spacer element (22) is rotatably supported on and releasably attached
to said second end (34) of said cleaning head (18).

13. Filter module according to one of the preceding claims, wherein the size of the opening
(24) is adjustable by means of restriction elements (36) being releasably attached to said
cleaning head (18).

14. Filter module according to claim 13, wherein the size of the opening (24) is adjustable by

replacing a given restriction element (36) with another one having a different size.

15. Filter module according to claim 13, wherein the size of the opening (24) is adjustable by
rearranging a given restriction element (36) and releasably attaching the same at a different

position on said cleaning head (18).



7. Filter nodul e according to one of the preceding clains, wherein said
opening (24) is a slit. 8. Filter nodule according to claim7, wherein said
opening (24) is orientated substantiallyl-parallel to the |ongitudinal axis
of said filter element (14). 9. Filter nodul e according to one of clains 6
to 8, wherein said opening (24) extends between the first end (32) and the
second erld. Fduy motluksaicdordinganiong off dkedprededling dl@msiwhexsin, vp dddiiom e or ditagy t o

one of th recedj cl ai wher gj ai acer el nt. i s rran t one
of “sai d 8% Pl e fnecrolbhinyy R led, G2 Pl f S e ARRE HoinBr (45 TORREY
Filter myglilednsias Hiddobdnp@)of the preceding claims, wherein the axis of
rotation of said rotatably supported spacer elenent (22) is arranged
substantially parallel to the longitu- dinal axis of said filter el ement
(14). 12. Filter nodul e according to one of the preceding clains, wherein a
first spacer elenment (22) is rotatably supported on and rel easably attached
to said first end (32) of said cleaning head (18) and a second spacer

el enent (22) is rotatably supported on and rel easably attached to said
second end (34) of said cleaning head (18). 13. Filter nodule according to
one of the preceding clains, wherein the size of the opening (24) is

adj ust abl e by neans of restriction elenents (36) being rel easably attached
to said cleaning head (18). 14. Filter nodule according to claim 13,
wherein the size of the opening (24) is adjustable by replacing a given
restriction element (36) with another one having a different size. 15.

Filter nodul e according to claim 13, wherein the size of the opening (24) is
adj ustable by rearranging a given restriction elenent (36) and rel easably
attaching the sanme at a different position on said cleaning head (18). -11-
16. Filter nodule according to one of the preceding clainms, wherein, in
addition to or instead of the pipe (16) being rotatably nounted, the

tubul ar, elongate filter elenent (14) is rotatably nounted inside said
housi ng (12).



