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Description

[0001] The present invention relates to an apparatus
for cleaning contaminated fluids.

[0002] Such apparatus are generally known, for in-
stance in the form of filters, for instance ceramic filters.
[0003] Filters, in particular ceramicfilters, are suitable
for removal from fluids, for instance liquids, wherein gas-
es are not however excluded, of materials, for instance
contaminants, with molecules larger than the molecules
of the basic fluid. Through use of a filter with the correct
dimensions the basic fluid can pass through the filter
while the contaminants with molecules of larger dimen-
sions are restrained by the filter.

[0004] Cleaningapparatus for fluids are further known
which make use of separating mechanisms based on
mass. An example hereof are centrifuges, wherein con-
taminants with a higher density or a lower density than
the basic fluid can be separated from the basic fluid. In
order to enable cleaning of fluids which are contaminat-
ed with contaminants with a higer density and with con-
taminants with larger molecular dimensions, two sepa-
rate devices must be used according to the prior art. This
results in costly and complicated apparatus.

[0005] DE-A-3405153 discloses an apparatus for
cleaning contaminated fluids, comprising a combination
of a centrifuge for removal from the contaminated liquid
of contaminants with a specific gravity other than the lig-
uid and a filter for removal from the liquid of contami-
nants which have molecules with larger dimensions
than the liquid molecules, the combination being inte-
grated into the apparatus, the apparatus comprising:

- adrum drivable in rotation having a conical jacket
wall;

- supply means for carrying the contaminated liquid
into the interior of the drum, the supply means com-
prising a pump for developping the pressure re-
quired for the ceramic filter;

- discharge means (15, 19, 20) for discharging the
heavy contaminants from the part of the drum (14,
15, 17, 18) in the proximity of the largest jacket di-
ameter;

- anatleast substantially cylindrical ceramic filter (6),
and

- drainage means (11) for draining the cleaned liquid.

[0006] In this prior art the ceramic filter relates to sub-
stantial forces which may cause damage.

[0007] According to another preferred embodiment,
the discharge means comprise a moving device for
causing the drum jacket and the end wall with the small-
er diameter to move away from the end wall. Causing
the drum jacket to move away from the end wall results
in a gap between drum jacket and end wall with which
the contaminants can be discharged.

[0008] According to yet another preferred embodi-
ment, the end wall with the smaller diameter is mounted
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on a central, stationary shaft which is drivable in its
lengthwise direction, and the drum jacket and the larger
end wall are mutually connected by a connection allow-
ing of an axial movement.

[0009] Thisresultsin a structurally advantageous em-
bodiment.

[0010] According to yet another preferred embodi-
ment, radially extending partitions connected to the
jacket are arranged in the drum. The rotating movement
of the liquid is hereby enhanced, so that the effective-
ness of the centrifuge action is increased.

[0011] According to another preferred embodiment,
walls extending substantially tangentially are arranged
on the inner side of the partitions. This results in a stur-
dier construction.

[0012] According to yet another preferred embodi-
ment, the distance in radial direction between the wall
and the filter varies; during rotation this results in pres-
sure variations on the ceramic filter, whereby the action
thereof is improved.

[0013] Other attractive preferred embodiments are
stated in the remaining claims.

[0014] The present invention will be elucidated here-
inbelow with reference to the annexed drawings, in
which:

figure 1 shows a broken away, perspective view of
an apparatus according to the invention;

figure 2 is a schematic, cross-sectional view of the
apparatus shown in figure 1 by way of elucidation
of the operation of the ceramic filter;

figure 3 shows a cross-sectional view correspond-
ing with figure 2 during discharge of the heavy con-
taminants collected by the centrifuge; and

figure 4 shows a cross-sectional view along the line
IV-IV in figure 1.

[0015] Figure 1 shows an apparatus according to the
presentinvention which is mounted on a plate. Mounted
on the underside of plate 1 is a fixed, downward extend-
ing cylinder 2. The cylinder is closed on its underside by
a flange 3. An upper filter flange 4 is further fixed to cyl-
inder 2, as is a lower filter flange 5. A cylindrical ceramic
filter 6 is enclosed by the two filter flanges 4,5.

[0016] A controlrod 7 further extends through the cen-
tre of the fixed inner cylinder 2. Control rod 7 is mounted
at its top side in plate 1 and is mounted at its bottom
side in flange 3. The central control rod 7 is movable in
vertical direction but is held in its upper position by
means of a helical spring 8 and a disc 9 placed fixedly
on control rod 7.

[0017] For supply to the interior of the drum use is
made of a feed conduit 10. This latter, which is supplied
by a pump so as to be able to develop the required pres-
sure for the ceramic filter, leads through the wall of the
fixed inner cylinder 2, downward through fixed inner cyl-
inder 2, and finally debouches under the filter in the inner
cylinder.
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[0018] Use is made for draining the filtered liquid of a
drain conduit 11 which begins on the inside of the ce-
ramic filter, extends through fixed inner cylinder 2 into
the interior of this cylinder, and subsequently extends
once again through this cylinder 2 to the outside.
[0019] The apparatus otherwise comprises a fixed
bearing 12, which is formed for instance by a rolling
bearing, on which is mounted a belt pulley 13. On the
underside of belt pulley 13 is arranged an end wall of
the drum, this being the end wall 14 with the larger di-
ameter. Arranged on the outside of this wall is a ring 15
which overlaps wall 14.

[0020] A second, or movable, bearing 16 is further ar-
ranged which is fixed to control rod 7 and to the rotating
part of which the second, or small, end wall 17 of the
drum is fixed. As a result of the fact that control rod 7 is
movable in vertical direction, bearing 16 and the end
wall 17 mounted rotatably thereon is likewise movable
in vertical direction. This is also the case for the conical
drum jacket 18 which is mounted fixedly on the small
end wall 17. It is noted here that the large end wall 14
is separate from cylinder jacket 18. Outward extending
ears 19 are arranged at regular distances on the top side
of drum jacket 18. On the underside of ring 15 are ar-
ranged pins 20 which extend through ears 19 and bring
about a tangential and radial fixation of ring 15 relative
to drum jacket 18 while still allowing an axial displace-
ment of both elements.

[0021] Walls 21 extending radially inward are ar-
ranged in drum 18. These are fixedly connected to drum
jacket 18. On the underside of the large end wall 14 at
the position of radial walls 21 are arranged cushions 23
manufactured from resilient sealing material which pro-
vide a good sealing. Radial walls 21 are further connect-
ed on their inner side by an arched wall 22 extending
substantially in tangential direction.

[0022] The operation of the apparatus according to
the invention will now be described.

[0023] As stated, belt pulley 13 is driven in rotation by
means of a drive device not shown in the drawing, for
instance an electric motor, which is connected by means
of drive belts, likewise not shown in the drawing, to belt
pulley 13. The elements connected thereto, i.e. the large
end wall 14 and ring 15, are thus also driven in rotation.
This is also the case for pins 20, ears 19 and therefore
drum jacket 18 and the small end wall 17 and the ele-
ments fixedly connected thereto and situated in the in-
terior of the drum, such as radial walls 21 and the tan-
gential arched wall 22.

[0024] Liquid for cleaning is supplied via feed conduit
10 by means of a pump, likewise not shown in the draw-
ing. This liquid enters the space between radial walls 21
and is carried along in rotation therewith. As a result of
the centrifugal force the liquid will collect in the vicinity
of the largest radius of the drum, i.e. in the proximity of
the dividing line between the large end wall 14 and drum
jacket 18.

[0025] When sufficient liquid is present, the whole
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space in the interior of the drum will be filled with liquid.
As a consequence of said force, the heavy components
of the liquid will collect in the proximity of the dividing
line between the large end wall 14 and drum jacket 18,
while the lighter components will collect further towards
the inside, i.e. in the vicinity of the filter 6 which is oth-
erwise stationary. These elements are pressed through
ceramic filter 6 by the pumping action, wherein the con-
taminants remain behind and the cleaned liquid is
pressed through the filter and drained via drainage con-
duit 11. The contaminants herein remain behind on the
filter surface.

[0026] As a consequence of the fact that the liquid ro-
tates because it is carried along by the drum and the
elements present therein, the contaminants will adhere
only with difficulty to the filter. The danger of filter block-
age is hereby reduced. This effect is reinforced still fur-
ther by the fact that the tangential wall 22 is arched. A
pressure gradient changing rapidly in time is hereby cre-
ated which likewise prevents adhesion of the contami-
nants to the filter.

[0027] It will be apparent that both types of contami-
nant, that is the contaminants with a higher specific
gravity and the contaminants with larger molecular di-
mensions, will remain behind in the drum.

[0028] Both types of contaminant will periodically
have to be removed; those from the filter by generating
a counterflow in the usual manner either with a valve
system or by applying a separate pump, and those from
the centrifuge by moving control rod 7 downward by
means of disc 9 and therewith drum jacket 18 and the
elements connected fixedly thereto. A gap is hereby cre-
ated between drum jacket 18 and the large end wall 14
which can be used to discharge the heavy contami-
nants. In order to actually obtain a discharging action, it
is important that the drum then rotates.

[0029] It is of course attractive to have these two
cleaning operations take place perhaps simultaneously
or, if this is technically impossible, in rapid succession.
The normal cleaning process need then only be inter-
rupted once. However, this is a consideration which de-
pends mainly on the dimensioning of the diverse com-
ponents and the nature of the contaminants.

Claims

1. Apparatus for cleaning contaminated fluids, com-
prising a combination of a centrifuge for removal
from the contaminated liquid of contaminants with
a specific gravity other than the liquid and a filter (6)
for removal from the liquid of contaminants which
have molecules with larger dimensions than the lig-
uid molecules, the combination being integrated in-
to the apparatus, the apparatus further comprising:

- adrum (14, 15, 17, 18) drivable in rotation hav-
ing a conical jacket wall (18);
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- supply means (10) for carrying the contaminat-
ed liquid into the interior of the drum (14, 15,
17, 18), the supply means comprising a pump
for developping the pressure required for the
ceramic filter;

- discharge means (15, 19, 20) for discharging
the heavy contaminants from the part of the
drum (14, 15, 17, 18) in the proximity of the larg-
est jacket diameter;

- anatleast substantially cylindrical ceramic filter
(6); and

- drainage means (11) for draining the cleaned
liquid, characterized in that

- therotating jacket wall (18) is mounted on a fix-
edly arranged core (2, 4, 5),

- the ceramic filter (6) is received in the core (2,
4, 5), and

- the drainage means are arranged in the fixed
core (2, 4, 5).

Apparatus as claimed in claim 1, characterized in
that the discharge means comprise a moving de-
vice (19, 20) for causing the drum jacket (18) and
the end wall with the smaller diameter (17) to move
away from the end wall (14, 15).

Apparatus as claimed in claim 2, characterized in
that the end wall (17) with the smaller diameter is
mounted on a central, stationary shaft (7) which is
drivable in its lengthwise direction, and that the
drum jacket (18) and the larger end wall (14, 15) are
mutually connected by a connection (19, 20) allow-
ing of an axial movement.

Apparatus as claimed in claim 1, 2 or 3, character-
ized in that radially extending partitions (21) con-
nected to the jacket (18) are arranged in the drum.

Apparatus as claimed in claim 4, characterized in
that walls (22) extending substantially tangentially
are arranged on the inner side of the partitions (21).

Apparatus as claimed in claim 5, characterized in
that the distance in radial direction between the
walls (22) and the filter (6) varies.

Apparatus as claimed in any of the foregoing
claims, characterized by a back-flushing device for
the ceramic filter (6).

Patentanspriiche

1.

Vorrichtung zur Reinigung verunreinigter Fluide,
aufweisend eine Kombination aus einer Zentrifuge,
um aus einer verunreinigten Flissigkeit Verunreini-
gungen mit einem anderen spezifischen Gewicht
als demjenigen der Flussigkeit zu beseitigen, und
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einen Filter (6), um Verunreinigungen aus der Flis-
sigkeit zu beseitigen, die Molekule mit gré3eren Ab-
messungen als denjenigen der Flissigkeitsmoleki-
le besitzen, wobei die Kombination in der Vorrich-
tung integriert ist, wobei die Vorrichtung des weite-
ren aufweist:

- eine Trommel (14, 15, 17, 18), die drehbar an-
treibbar ist, die eine konische Mantelwand (18)
besitzt;

- eine Versorgungseinrichtung (10), um die ver-
unreinigte Flussigkeit in das Innere der Trom-
mel (14, 15, 17, 18) zu transportieren, wobei
die Versorgungseinrichtung eine Pumpe zur
Erzeugung des Drucks, der fir den kerami-
schen Filter erforderlich ist, aufweist;

- eine Ausgabeeinrichtung (15, 19, 20) zum Aus-
geben der schweren Verunreinigungen von
dem Teil der Trommel (14, 15, 17, 18) in der
Nahe des gréfiten Manteldurchmessers;

- einen wenigstens im wesentlichen zylindri-
schen keramischen Filter (6); und

- Ableitungseinrichtungen (11) zum Ableiten der
gereinigten Flussigkeit, dadurch gekenn-
zeichnet, da

- die sich drehende Mantelwand (18) auf einem
fest angeordneten Kern (2, 4, 5) montiert ist,

- der keramische Filter (6) in dem Kern (2, 4, 5)
aufgenommen ist, und

- die Ableitungseinrichtungen in dem fixierten
Kern (2, 4, 5) angeordnet sind.

Vorrichtung geman Anspruch 1, dadurch gekenn-
zeichnet, daB die Ausgabeeinrichtung eine Bewe-
gungseinrichtung (19, 20) aufweist, um zu bewir-
ken, dal} sich der Trommelmantel (18) und die Ab-
schluwand mit dem kleineren Durchmesser (17)
von der AbschluRwand (14, 15) wegbewegt.

Vorrichtung gemaf Anspruch 2, dadurch gekenn-
zeichnet, daB die Abschluflwand (17) mit dem klei-
neren Durchmesser auf einer zentralen, stationa-
ren Welle (7) montiert ist, die in ihrer Langsrichtung
antreibbar ist, und dal der Trommelmantel (18) und
die groRere AbschluBwand (14, 15) wechselseitig
durch eine Verbindung (19, 20) verbunden sind, die
eine axiale Bewegung gestattet.

Vorrichtung geman Anspruch 1, 2 oder 3, dadurch
gekennzeichnet, daB sich radial erstreckende
Trennwéande (21), die mit dem Mantel (18) verbun-
den sind, in der Trommel angeordnet sind.

Vorrichtung geman Anspruch 4, dadurch gekenn-
zeichnet, daB die sich im wesentlichen tangential
erstreckenden Wande (22) auf der Innenseite der
Trennwéande (21) angeordnet sind.
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Vorrichtung gemafn Anspruch 5, dadurch gekenn-
zeichnet, daB der Abstand in radialer Richtung zwi-
schen den Wéanden (22) und dem Filter (6) variiert.

Vorrichtung gemaf einem der vorhergehenden An-
spriiche, gekennzeichnet durch eine Spiileinrich-
tung fir den keramischen Filter (6).

Revendications

Appareil d'épuration de liquides contaminés com-
prenant un ensemble intégré constitué d'une cen-
trifugeuse pour éliminer, du liquide contaminé, les
contaminants ayant une densité différente de celle
du liquide, et un filtre (6) pour éliminer du liquide les
contaminants ayant des molécules de dimensions
supérieures aux molécules du liquide, I'ensemble
étant intégré dans l'appareil; I'appareil comprenant,
en outre :

- un tambour (14, 15, 17, 18) susceptible d'étre
entrainé en rotation, présentant une paroi for-
mant chemise conique (18);

- des moyens d'amenée (10) pour acheminer le
liquide contaminé a l'intérieur du tambour (14,
15, 17, 18), les moyens d'amenée comprenant
une pompe pour développer la pression requi-
se pour le filtre en céramique ;

- des moyens de décharge (15, 19, 20) pour dé-
charger les lourds contaminants de la partie du
tambour (14, 15, 17, 18) qui se trouve a proxi-
mité du plus grand diamétre de la chemise ;

- un filtre en céramique (6) au moins sensible-
ment cylindrique et

- des moyens de drainage (11) pour drainer le
liquide épuré, caractérisé en ce que

- laparoiformant chemise conique (18) est mon-
tée sur un noyau monté fixement (2, 4, 5),

- lefiltre en céramique (6) est logé dans le noyau
(2, 4, 5), et

- les moyens de drainage sont montés dans le
noyau fixe (2, 4, 5).

Appareil selon la revendication 1, caractérisé en
ce que les moyens de décharge comprennent un
dispositif mobile (19, 20) destiné a amener la che-
mise de tambour (18) et la paroi terminale de petit
diamétre (17) a s'éloigner de la paroi terminale (14,
15).

Appareil selon la revendication 2, caractérisé en
ce que la paroi terminale (17) de petit diameétre est
montée sur un axe central, stationnaire (7) qui est
susceptible d'étre entrainé dans sa direction longi-
tudinale, et en ce que la chemise de tambour (18)
et la paroi terminale de grande dimension (14, 15)
sont reliées entre elles par une liaison (19, 20) per-
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mettant un mouvement axial,

Appareil selon la revendication 1, 2 ou 3, caracté-
risé en ce que des séparations (21), s'étendant ra-
dialement, reliées a la chemise (18), sont montées
dans le tambour.

Appareil selon la revendication 4, caractérisé en
ce que des parois (22) s'étendant sensiblement
tangentiellement sont montées sur la face interne
des séparations (21).

Appareil selon la revendication 5, caractérisé en
ce que la distance, dans la direction radiale, entre
les parois (22) et le filtre (6), varie.

Appareil selon I'une quelconque des revendications
précédentes, caractérisé par un dispositif de rétro-
ringage pour le filtre en céramique (6).
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