
METHOD FOR SUPPLYING A SUSPENSION TO A FILTER AND DEVICE THEREFOR The
present invention relates to methods and devices for achieving a uniformly
distributed flow of suspension through a granular filter bed in a
continuously working filter. The invention therewith achieves optimization
of the capacity of the filter. By a continuously working granular filter is
meant here and in the following any type of filter in which filter medium
is removed continuously from the bottom of the filter bed, washed and then
returned to the upper side of the filter bed as suspension passes through
the filter bed and cleaned thereby. An example of one such filter is
described in Swe- dish Patent Specification 7602999-0. The particulate
filter medium, normally sand, is enclosed in a circular or polygonal
container which has a conical or pyramidal bottom. The sus- pension or
emulsion to be treated is taken in through an inlet at the bottom of the
filter bed. The suspension or emulsion flows into the filter bed through a
number of pipes whose orifices are located beneath a roof or ceiling struc-
ture. The orifice of lifting device, conveniently a mammoth pump or air
lift, is placed in the lowermost part of the conical bottom. Such a pump
uses air as the transporting medium. The pump pipe or tube extends up
through the filter bed to a washing device, from which washed sand is
distribut- ed over the upper side of the filter bed. The incoming sus-
pension thus flows in countercurrent to the filter medium outwards through
the filter bed towards progressively more cleaner filter medium and leaves
the filter through an out- let, via a weir means. A cone is positioned in
the lower part of the filter bed with the apex of the cone facing upwards,
so as to contribute to a desired flow profile of the filter medium. This
cone is referred to in the following as a guide cone.    2 



The known technique includes several solutions to the problem of
introducing the suspension into the filter bed in a manner which will
result in a uniformly distributed flow over the filter area. Known to the
art are devices which distribute the suspension in different directions out
towards the pe- riphery with the aid of radially extending arms. Other
inlets take place around the outer wall and also further in towards the
center. A common feature of all solutions is an assump- tion that precisely
this or that solution will provide a uniformly distributed flow throughout
the whole of the fil- ter. This assumption remains hypothetical unless it
can be proved to be true with the aid of concrete measurements. The
difficulties in taking such measurements have evidently presented such a
large obstacle to obtaining a true picture of prevailing realities that the
matter has quite simply been ignored. The present invention is based on a
large number of measure- ments of the flow conditions that were taken at a
plurality of measuring points distributed both radially and axially in the
filter bed. The result of these measurements was surpri- sing. Two very
essential observations could be made. Firstly, it was found that the flows
had a very strong tendency to curve out towards the outer surface of the
filter immediately downstream of the inlet. Those inlet devices that were
placed adjacent the outer surface and also slightly inwards of the outer
surface produced an equally as large flow within the 30% of the total area
that lay proximal to the outer surface as in the whole of the remainder of
the filter. In hydro- mechanical terms, it is possible that this was due to
a smaller grain density of the filter material around the outer surface or
mantle of the filter bed. Secondly, it was found that the flatness of the
upper surface of the filter bed had a strong influence on the flows in an
area located some decimeters beneath the surface. The upper surface of the
filter bed had an undulating configuration, presenting ridges or crests,
and the liquid flows deviated beneath parts of the   



3 upper surface and were directed towards the nearest troughs of the
undulations. The important conclusion that can be drawn from these
observations is that the filter bed was not utilized to an optimum and that
there was much to gain from an optimally utilized filter bed. One
characteristic feature of an optimally utilized filter bed is that each
small part of the filter bed is utilized to a maximum for filtering
purposes irrespective of where this part is located in the filter bed, i.e.
that equally large suspension flows will pass through the bed. When such is
the case, it is possible to increase the total flow through the filter to a
higher level without lowering the extent to which the suspension is
cleaned. Alternatively, the amount of filter medium can be decreased,
resulting in a lower total height, construction height, of the filter. A
large number of measurements taken in filters having vary- ing suspension
inlet conditions and with varying suspensions right down to clear solutions
have given conditions for one such optimally utilized filter and have led
to the present invention. A major part of the suspension flow shall be led
into the filter bed where the filter area is momentarily the smallest, this
area, at the same time, being the area in which the fall rate of the filter
medium is the greatest. One such area is found at the lower edge of the
guide cone, this edge normally being located in that region where the
begin- ning of a bottom cone is found. It has been found that a uniformly
distributed flow can be achieved in the outer region of the outer surface
by allowing the suspension to flow-in around the edge of the guide cone.
However, it was also found that it was not possible to allow the whole of
the suspension to flow-in around the bottom edge of the guide cone, since
the surface load in the confined filter area then becomes too high, causing
suspended parti- cles to be torn loose from the sand grains. Neither could
a uniformly distributed flow be obtained over the whole of the  



4 filter area or completely up through the whole of the filter. It was
found necessary to also introduce part of the suspen- sion very centrally
to the filter bed. This part of the suspension quantity enters at a later
stage in the filter bed and fills-out that area of the filter that has not
been filled satisfactorily from the lower edge of the guide cone. The
uniformly distributed flow can be obtained over the whole of the filter
area and through the major part of the filter, by adapting the distribution
of suspension to the two inlet regions. The invention has obtained the
characteristic featu- res set forth in the following claims against the
background of the aforesaid. According to one refined embodiment of the
invention for optimal utilization of the whole of the filter the upper
surface of the filter bed is totally flat. The invention will now be
described in more detail with reference to the accompanying drawing, the
single figure of which illustrates schematically the lower part of the
conti- nuously working filter in accordance with the invention. The drawing
illustrates schematically how the introduction of a suspension to the
filter bed can be achieved in accordance with the invention. The lower part
of a filter bed 1 is enclosed by means of a preferably circular shell or
mantle 2 and a bottom cone 3. The transport pipe 4 of an air pump, extends
centrally through the filter bed and extends up to a filter medium washing
device (not shown) and to an air deliv- ery pipe 5 which delivers air to
the pump. A suspension delivery pipe 6 extends concentrically around the
pump and exits into the upper part of the guide cone 7. The guide cone 7
has an open bottom and part of the suspension is intended to flow out into
the filter bed around the lower edge 8 of the cone and into the confined
region 9 between the guide cone 7 and the bottom cone 3. A number of holes
10 are dis- posed around the upper part of the guide cone in a circular  



5 path, so that the  suspension is able to flow relatively centrally into
the filter bed 1. In the illustrated case, the holes 10 are shielded from
the filter medium by means of a conical collar 11 placed immediately
outside the holes. In the illustrated case, suspension flows into the
filter bed around the lower edge of the collar 11. In another embodiment
according to the invention, each hole is shielded from the filter medium by
means of an outwardly lying cover or lid. The holes may also be placed
around circular paths on differ- ent cone heights. The flow obstacle or
barrier 12 is provided below the holes 10 within the guide cone. These
barriers are intended to retard the powerful kinetic energy that is im-
parted to the suspension through the vertical infeed channel 6, and also to
distribute the suspension volumes to the lower part of the guide cone and
to the holes in the upper part of said cone respectively, in desired
proportions. The flow barrier 12 may conveniently have the form of a
horizontal plate attached to the guide cone and provided with a plurali- ty
of holes. In this case, the holes are suitably placed so that the
suspension entering from the pipe 6 will not impinge on the holes, but will
be retarded. In the case of another embodiment according to the invention
it is not necessary for the more central infeed of suspension to take place
through holes provided in the guide cone, and the holes may be placed
directly on the suspension delivery pipe 6 immediately above the upper part
of the guide cone. It is also necessary in the case of this embodiment to
provide suspension flow barriers either in the pipe or in the upper part of
the guide cone. It is not necessary, on the other hand, to shield these
holes with cover plates or collars. In order to obtain a uniform flow into
the filter bed around the lower edge of the guide cone and also at the edge
of the upper collar it is necessary for the edges to be orientated
horizontally and to be rigidly held in this position. In order to
facilitate an even flow of suspension into the 



6 filter bed, the aforesaid lower edge is conveniently provided with
notches in some form or another, for instance in the form of triangular
recesses, serrations, not shown. Notwithstanding the composition of the
suspension, it has been found suitable to permit more than 65% of the
suspen- sion, but not more than 80% thereof, to be led into the filter bed
around the lower edge 8 of the guide cone and the remainder of the
suspension relatively centrally through the holes 10 provided in the upper
part of the guide cone. In addition, the bottom edge of the guide cone will
preferably be spaced from the vertical defining surface of the filter or an
imaginary extension of the filter by a distance which constitutes at least
one third of a radius within the filter medium, and the inner edge beneath
the collars or like devi- ces will preferably be spaced from the inner
surface of the filter medium by a distance of less than 1/3 of the radius
within the filter medium, i.e. in the case of the illustrated embodiment
against the infeed pipe. Devices for obtaining a flat upper surface may
have many different configurations. The devices may have the form of
expensive rotary scrapers. This should be weighed against the gain afforded
by a simpler device which provides an essenti- ally flat upper surface with
acceptable slight undulations in the filter medium. A compromise may be
found in a distributor cone which is located beneath the washing device and
which has the appearance of star with a large number of jets radia- ting
out towards the periphery. The economic gain achieved with a filter which
is utilized to an optimum is a palpable gain under all circumstances. The
filters will either have a lower structural height already in the project
stage and can therewith be accommodated in build- ings of smaller heights
or can be accommodated in existing buildings, or the number of filters can
be made be fewer in the case of large plants, since a larger volume of
suspension 



can be allowed to pass through each filter.    7 CLAIMS 1. A method for
introducing a suspension into a filter bed of granular filter medium in a
continuously working filter, wherein the lower part of the filter bed
embraces a centrally located and downwardly open guide cone so as to ensure
that the filter medium will obtain the desired flow profile, and wherein
suspension is delivered to the interior of the guide cone in its top region
and downwards, characterized in that suspension is led out to the filter
bed from the interior of the guide cone and also along the bottom edge of
the guide cone at at least one level above said bottom edge and there- with
in different adapted proportional volumes at said diffe- rent levels, with
the intention of achieving a uniformly distributed flow of suspension
across the filter area. 2. A method according to Claim 1, characterized in
that the volume of suspension led out at the highest level comprises at
least 20% of the total flow, and that the volume of sus- pension led out at
the lowermost level comprises at least 65% of the total flow. 3. A device
for introducing a suspension into a filter bed of granular filter medium in
a continuously working filter in accordance with the method according to
Claim 1, wherein the device includes infeed pipes which open into the lower
part of the filter bed where a downwardly open guide cone is placed
centrally with the apex of the cone pointing upwards so as to ensure that
the filter medium will obtain a desired flow pattern, wherein the orifice
of the infeed pipe (6) lies within the top region of the guide cone (7),
characterized in that outlets to the surrounding filter bed (1) are
comprised of a number of openings (10) through the mantle surface of the
guide cone located at certain heights on the cone and/or openings through
the infeed pipe above the guide cone and are also comprised of passageways
along the bottom edge (8) of 



the guide cone.    8 4. A device according to Claim 3, characterized in
that the openings (10) on the outside of the cone (7) are shielded by a
circumferentially extending collar (11) which is spaced slightly from said
openings and seals tightly against the outer surface of the cone (7) above
the openings (10). 5. A device according to Claim 3, characterized in that
the openings (10) are disposed along a circular path around the cone
mantle. 6. A device according to Claim 3, characterized in that the centre
axis of the orifice of the infeed pipe (6) coincides with the axis of the
cone (7). 7. A device according to Claim 3, characterized in that a
suspension flow barrier (12) is located immediately beneath the openings
and functions to distribute the suspension to the different outlet levels
in desired proportions. 8. A device according to Claim 5, characterized in
that the openings (10) are disposed along several circular paths at
different cone heights. 9. A device according to Claim 2, characterized in
that the bottom edge (8) of the guide cone (7) is'spaced from the outer
cylindrical defining surface (2) of the filter bed or from an imaginary
extension of the surface by a distance equal to at least 1/3rd of the
radius of the cylinder. 10. A device according to Claim 3, characterized in
that the openings (10) are spaced from the inner cylindrical defining
surface of the filter bed by a distance which is less than 1/3rd of the
radial extension of the filter bed.    


