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FILTERS / (71)   We, SIMON - HARTLEY  LIMITED, a  ticulate material is fed
to the bed, and caus- British Company of Etruria Works, Stoke-  ing the
liquid to be filtered to flow down- on-Trent, Staffordshire,England, do
hereby  wardly through the bed by entering the same declare the invention,
for which we pray  through said inclined upper surface. 5 that a patent may
be granted to us, and the    As a second feature, the invention further 55
method by which it is to be performed, to  provides filtration apparatus
comprising a be particularly described in and by the  filtration vessel
which contains a bed of par- following statement:-
ticulate material, means for withdrawing ma- This invention relates to the
filtration of  terial from the base of the bed, means for 10  liquids and
more particularly, through not  supplying replacement particulate material
60 exclusively, to the removal of suspended  to the bed in such a manner
that the bed has solids from sewage effluents at tertiary treat-  a free
inclined upper surface extending ment stages.
downwardly from an opening through which The most common method of
filtering a  said replacement particulate material is fed 15 liquid for
removing suspended contaminants  to the bed, and means for causing the
liquid  65 is by causing the liquid to flow through a  to be filtered to
flow downwardly through horizontally extending bed of particulate  the bed
to a filtrate outlet by entering the filter material, such as sand. This
method  bed through said free inclined upper sur- has a serious
disadvantage in that the fil-  face. 20  tration process must be arrested
frequently    The invention will be described further 70 and the filter
material back-washed.     with reference 'to the accompanying draw-
Proposals have been made to filter liquid  ings, which show, by example
only, two em- by horizontal flow though a bed in the  bodiments of the
filtration apparatus of the form of a vertical column of sand, which is
invention. 25 continuously moved downwardly, sand from    In the drawings:-
75 the base of the bed being  recovered, washed    Fig. I shows a vertical
cross-section and re-cycled to the head of the  bed. We  through a first
embodiment of the apparatus have found that filtration by  this process  of
the invention, comprising a filter vessel is not particularly satisfactory,
since the  of rectangular -horizontal cross-section; and 30 filter material
bed can become blinded very    Fig. 2 shows a partially cut-away perspec-
80 rapidly. Attempts to move the column of  tive view of a second
embodiment of the said more quickly, to compensate for this,  apparatus
comprising a filter vessel of circu- cause problems in that the filter bed
ceases  lar horizontal cross-section. to be well-packed and thus ceases to
con-    Referring firstly to Fig. 1, it will be seen 35 stitute an
effective filter.             that this embodiment of the apparatus of the
85 It is an object of the present invention to  invention essentially
comprises a vertically provide a novel filtering method, and ap-  extending
filter vessel, generally indicated at paratus for carrying the same into
effect,  10. The vessel 10 is of substantially rect- which overcomes at
least to soni extent the  angular horigontal cross-section which re- 40
disadvantages aforesaid.                 duces at the extreme lower end 11
of the 90 With this object in view, the present in-  vessel to communicate
with a pipe 12, to vention provides, as a first feature thereof,  be
referred to hereinafter. a method of filtering a liquid comprising    An
inclined baffle plate 13 extends with- the steps of providing a bed of
particulate  in the vessel  10, between opposite end walls 45  material,
withdrawing material  from  the  thereof, and is arranged so that its lower
95 base of the bed, supplying replacement par-  edge 14 is spaced from
aside wall 15 of the ticulate material to the bed in such a man   vessel
10.  Its upper edge 16 is likewise ner that the bed has a free inclined
upper  spaced from the opposite side wall 17 of surface extending
downwardly from  an  the vessel 10 but is connected with a vertical 50
opening through which said replaceentpar-  plate 18, which extends upwardly
there- 100    2
2 from over the remaining height of the vessel  therefrom and particles of
full size range at 10. A sand-cleaning chamber 19 is provided  the water
outlet side.  Ihe approximate above the  baffle plate 13 and within 10.The
a com-  boundaries between these zones are indicated partment 20 at the top
of the vessel 10.The  in the  drawings by chain dotted lines. Be- 



base of the chamber 19 is defined by plates  cause of this  segregation the
water being   70 21  and 22 extending from the opposed eges  filtered
passes genenally through  the coarser of an  outlet 23 of the chamber 19 to
the  particles initially, then through  the  finer '.side wall 15 of the
vessel 10 and the baffle  particles and finally through the mixed par-
plate 13 respectively.                       ticles, which latter remain
relatively clean 10    The vessel 10 contains a bed 24 of par-  on their
passage dowwards through the  75 ticulate filter material, in  this example
vessel  10. As a result the filtration process formed by sand, The
introduced  into the vessel  is very efficient and the bed 24 does  not be-
10 via the chamber 19. The sand entering come rapidly blinded to prevent
the free the vessel  10 joins an accumulated reserve   flow of liquid to
the screen 29. 15  25 above the baffle plate 13 and sand from      If
desired, a further baffle 36 may be pro-  80 the bottom  of the reserve 25
flows past the   vided so as to produce a second free in- lower edge 14 of
the baffle plate 13 which  clined surface 37 which has the effect of causes
the bed  24 to have a free inclined   directing a layer of predominantly
coarser upper surface 26.  The sand flows down-  particles downwardly over
the filtrate outlet 20  wardly over  the inclined surface 26, with a
screen29.           -       -             85 rolling action, which causes
the particles  of    Referring now to Fig. 2, the apparatus sand to
classify.Smaller particies tend to  there shown is generally similar to
that of remain at the top of the slope whilst larger  Fig. 1, like parts
being indicated by like particles roll down the slope. Particles of
reference numerals. In  this embodiment 25  sand entering the vessel 10
adjacent the side  the filter bed 24 is of substantially  circular 90 wall
15   tend to  flow  vertically downwards  horizontal cross-section  and has
a free in- without segregatioin.              clined  surface 26   of
generally  inverted In use, lquiid to be filtered is fed to the  conical
form at its centre. The liquid to be apparatus  via a feed  pipe 27    and
enters the  filtered  thus  flows outwardly through  the 30  vessel 10  by
flow over a weir   plate 28  nd   bed  24 from its centre for collection
around  95 underneath the baffle   plate 13 so as to enter  the periphery
of  the  filter vessel 10 .The the bed  24 byway of the reeinclined sur-
baffle plate 13 of the previously described face 26.  The  liquid is
filtered by passing  embodiment is replaced by a right conical through the
bed 24 after which it passes  shell 38, liquid to be  filtered being fed
to the 35  through a filtrate outlet -in the form of a  interior of he
shell 38 by means of a pipe 100 screen 29 in the side wall 15  of the
vessel  39.  - 10   and is led away  through a  pipe 30.       The sand of
the bed 24 is recycled by be- Whilst filtration is taking  place, sand is
ing drawn from the base of the bed 24 by continuously drawn from the base
of the bed  means of a plurality of angularly spaced 40  24 into the pipe
12 and raised to the head  pipes 12 and 31, each  discharing    into a  105
of the bed 24 through a  pipe 31, using the  single sand-cleaning   chamber
19,   the wash airlift principle,air being introduced into  water
overflowing the weir 40 to enter the the pipe 12 by a supply line 32 for
this pur-  compartment 20, which is  annular, and flow- pose. Accordingly,
the bed 24 is caused to   ing away through drain  pipe 35. move downwards
continuously,relatively    If the filter bed 24 of either embodiment 110
slowly. The pipe 31 discharges  into the  should  become excessively
contaminated for chamber 19. A portion of the water fed to  any rsaeon, it
is of course possible to back- the apparatus by the feed pipe 27 is led
from   wash the same by introducing water at the the water side of the
baffle plate 13 by a pipe    base of the bed 24 or- through the pipes 30.
50   33, to the space above the sand reserve 25     It will be  appreciated
that- the invention 115 over the baffle plate 13,at a position beneath at a
position beneath    is not limited to the above examples only, the outlet
23 of the chamber l9 as wash water.  many variations, such as might readily
occur This wash water may be controlled by means  to one skilled in the
art, being possibe with- of a valve 34 and it will be understood that
out  departing from the scope of the follow- 55  the wash water  flows
upwardly through the    ing claims.                         120 chamber 19
and washes the sand supplied to  Instead of  withdrawing material from the
the chamber 19 by the pipe 31 The wash  base of the bed continuously
material may water, containing,any contaminants washed     Similarly the
3                                       1,443,353
3 the centre of the vessel, the filter bed then let by entering the bed
through said free having an upright conical upper surface.  inclined upper
surface. It will be understood that the apparatus    10. Apparatus
according to claim  9 disclosed will operate successfully with  wherein
said particulate material comprises 5 certain kinds of liquid to be
filtered even  particles of various sizes.           70 though using a
filter material comprised by    11. Apparatus according to claim  10
particles of suitable identical size, but use  wherein said particulate
material comprises of a filter material which will classify in the sand.
manner described is, of course, preferred.  12. Apparatus according to
either claim 



10   If desired the filter material may be  10 or claim 11 further
including means to  75 washed with a portion of the supply of liquid
produce a second free inclined surface so to be filtered after passage
thereof through  disposed as to produce a layer of predomin- the filter
bed.                         antly coarser particles over the filtrate
outlet. 13. Apparatus according to any one of 15   WHAT WE CLAIM IS:-
claims 9 to 12 inclusive wherein means is 80 1. A method of filtering a
liquid com- provided for washing the material with- prising the steps of
providing a bed of par- drawn from the bed and returning same to ticulate
material, withdrawing material from  the bed to constitute the replacement
par- the base of the bed, supplying replacement ticulate material. 20
particulate material to the bed in such a    14. Apparatus according to
claim  13 85 manner that the bed has a free inclined  wherein means is
provided for washing the upper surface extending downwardly from  material
with liquid taken from the supply an opening through which said replacement
of liquid to be filtered. particulate material is fed to the bed, and
15. Apparatus according to claim  13 25  causing the liquid to be filtered
to flow down- wherein means is provided for washing the 90 wardly through
the bed by entering the  material with a portion of the liquid which same
through said inclined upper surface.  has been filtered. 2. A  method
according to claim  1    16. Apparatus according to either claim wherein
said particulate material comprises  14 or claim 15 wherein the replacement
par- 30  particles of various sizes.             ticulate material is
supplied to the bed by  95 3. A method according to either claim 1 way of a
chamber, means being provided for or claim 2 wherein the material withdrawn
leading wash liquid to said chamber. from the bed is washed and returned to
the    17. Apparatus according to any one of bed as the replacement
particulate material. claims 9 to 16 inclusive wherein the means 35    4. A
method according to claim 3 where- for withdrawing material from the base
of 100 in the material is washed with liquid taken  the bed is adapted to
operate continuously. from the supply of liquid to be filtered.  18.
Apparatus according to any one of 5. A method according to claim 3 where-
claims 9 to 16 inclusive wherein the means in the material is washed with a
portion of for withdrawing material from the base of 40 the liquid which
has been filtered.      the bed is adapted to operate intermittently. 105
6. A method according to any one of   19. Apparatus according to any one of
claims 3 to 5 inclusive wherein the wash  claims 9 to 18 inclusive wherein
the means liquid is supplied to a chamber through  for supplying
replacement particulate ma- which the particulate material is supplied
terial to said bed includes a baffle having an 45  to the bed.
edge forming a boundary to said opening 110 7. A method according to any
one of and past which the material flows, the vessel claims 1 to 6
inclusive wherein said material extending beneath said baffle on both sides
is withdrawn from the base of the bed con-  of said edge. tinuously.
20. Apparatus according to claim  19 50   8. A method according to any one
of wherein said vessel is of circular cross- 115 claims 1 to 6 inclusive
wherein said material section, said baffle being defined by a right is
withdrawn from the base of the bed in-  conical shell whose maximum
diameter is termittently.                           less than the diameter
of the vessel. 9. Apparatus for the filtration of liquid   21. A  method
substantially as herein- 55  comprising a filtration vessel which con-
before described with reference to, and as 120 tains a bed of particulate
material, means  illustrated by, the figures of the accompany- for
withdrawing material from the base of ing drawings. the bed, means for
supplying replacement    22. Apparatus substantially as herein- particulate
material to the bed in such a  before described with reference to, and as
60 manner that the bed has a free inclined  illustrated by, either of the
figures of the 125 upper surface extending downwardly from   accompanying
drawings. an opening through which replacement par- ticulate material is
fed to the bed, and means    J. G. LAWRENCE, for causing the liquid to be
filtered to flow    Chartered Patent Agent. 65 downwardly through the bed
to a filtrate out- Printed for Her Majesty's Stationery Office by Burgess &
Son (Abingdon), Ltd.-1976. Published at The Patent Office. 25 Southampton
Buildings, London, WC2A 1AY from which copies may be obtained.    3
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5 certain kinds of liquid to be filtered even  particles of various sizes.
70 though using a filter material comprised by    11. Apparatus according
to claim  10 particles of suitable identical size, but use  wherein said
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the  sand. manner described is, of course, preferred.  12. Apparatus
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ticulate material. 20 particulate material to the bed in such a    14.
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or claim 15 wherein the replacement par- 30  particles of various sizes.
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