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do hereby declare the  invention, for which  the  aeration chamber. 5 I
pray that a patent may be granted  to me,   The separation  of the mixture
of slurry  50 end the method  by which it is to be per-  and water
preferably takes place in so-cal- formed. to be particularly described in
and  led clarication chambers. Such chambers by the following statement:-
may have various forms but they  all oper- The invention relates to a
method and  ate in a similar manner, in that the active 10 an apparatus for
the  purification of sewage  slurry forms  a sediment as a result  of its
55 or other lquids. More particularly, the in- somewhat higher specific
weight than the vention .relates to a biological clarifying ap-  water, and
is drawn off  in a more o r less parus for the  treatment of sewage  or
thickened condition at  the bottom of the other  liquids, in which  instead
of the  clarifying chamber, and  is completely or 15 customary
sedimentation of suspended                                       chamber.
60 material and the removal thereof  in a  All of the known arrangements
have in thickened  condition  from the bottom of a     the fact that the
separation of ac- clarifying chamber, a separation of the sus-  tive slurry
and water takes place in dif- pended material  from the purified liquid is
ferent directions, i.e. the clarified water 20 effected in a rising stream
of the liquid to  generally flows. upwardly in the case of cir-  65 



be purified, the separation being based  on  cular chambers or towards the
side in the the different flow speeds of water and sus-  case of
longitudinal chambers, while the pended material in accordance with the
active slurry moves downwardly. different specific weight of water and sus-
Separation systems of  the kind- described 25 pended matter preferably
aided by a  fun-  above have been known since the begin-  70 nel or
gutter-like shaping of at least past ning of sewage purification technolgy
and of the clarifying chamber.              although  they have become well
estab- In  fully  bilogical  plants  for  the  lished  they  have  a
number of dis- clarification of sewage, the sewage  is fed to  advantages.
For example, heavy or  bulky 30 an aeration chamber by  free fal1 or by
material passing into the  clarifying cham- 75 means of a pumping
arrangement  after ber, more particularly when there is no passing a sand
trap and possibly  after  preliminary mechanical cleaning, colects being
preliminarily cleaned mechanically,   on the bottom of the clariying
chamber. In the aeration chamber, aeration takes  since its sinking speed
is  greater  than that 35 place with any desired aeration  devices, of the
active slurry, and can cause block- 80 such as surface aerating devices,
deep lying  ages there or impair or prevent the neces- aeration devices and
so on. Microbes  sary feeding back of the active slurry. This 



present in  the  aeration chamber feed on  causes a reduction in the
efficiency. of the the organic impurities of the sewage and  clarifying
chamber or  even a complete in- 40 consequently purify it.
terruption of its effective operation.   85 In the subsequent clarifying
arrangement,   A  further considerable disadvantage is the  microbes,
so-called active slurry, are      many clarifying  arrangement a separated
from  the water and- are com-  large portion of the active slurry remains
pletely or partly fed back to  the aeration  too long in the unaerated clag
cham- 45 chamber in order that the active slurry   ber since as a result of
its  specific  weight 90    1 35,8356.                      2 and  the
considerable upward current in the    Fig. 2 is a sectional elevation of
the ap- lower part of  the clarifying   chamber,   it  paratus. does not
come into the range of the means    The  appratus comprises  a  common by
which it  is drawn off. This leads to  chamber which is divided by a
partition decay and expending of the active slurry,  wall 8 into an
aeration chamber  1  and a 70 



and is particularly liable to, occur with  clarifying chamber 2. Sewage is
supplied to clarifying chambers of installations of  me-   the aeration
chamber l  through an inlet. 0. dium  and of  small size, especially if
they  The chamber 1  has aeration means. two are operated  with a high
slurry volume,     different means being provided, namely 10   The
invention consists  in a  method  for  surface aerating devices 4 in the
form  of 75 them purification  of sewage or other liquid   rotating
paddles, and submerged pipes 3 to be  purified, wherein  the liquid is
caused  through which air can be bubbled into the to flow through  an
aeration chamber into a liquid in  the chamber 1. clarifying chamber. a
rising stream of li-    The separating wall 8 does not extend to l5 quid is
established in the clarifying cham-  the bottom  of the common chamber and
8O ber in such a manner as to have a speed          there is thus
communication, between  the of  flow which  decreasses as the liquid rises
chamber  1 and  the  clarifying and suspended  microbiological and  other
chamber 2 at a low  level. material in the rising  stream  is permitted
The outer wall of the clarifying chamber 20  to undergo concentration  in
that zone of 2 is inclined so that the  clarifying chamber 85 the
clarifying chamber  in which the  tende- widens upwardly in a funnel-like
or trough- ncy of the said material to sink owing to  like manner. 



gravity is substantially the same as its   ten-             The further the
mixture  of active slurry dency to be carried  upwards  in  the stream,
and water rises  in  the  clarifying chamber, 25 the concentrated material
being drawn off  the slower of the rising becomes, 90 at the said zone, by
suction  means  ad-  owing to the funnel-like  or trough-like justable in
height and at least in parts fed clarifying chamber. back to the aeration
chamber, the clarified    As a result of the higher specific weight liquid
of the rising stream being carried  off  of the active slurry relative to
the water, at. of  from the clarifying chamber through an  a certain speed
of flow of the water the 95 outlet at a level above the said zone.   active
slurry no longer flows  with the water The invention also consists in  an
appar-  but  remains in a supended condition  and atus for use in
performing  the above de- fined  method comprising an aeration  This is
formed with a speed of rising of 35  chamber  provided  with means for
aerating  the water  in  the clarifying chamber of for 100 liquid therein
a clarifing chamber in  com-  example 0.5 to 1.5 metres per hour.
municiation with the aeration chamber for    One or  more suction pipes  6
through receiving the liquid therefrom in a rising  which  the  active
slurry is drawn by means stream  and so  shaped that the speed  of  of a
pump  or pumps  7 for  at least partial 



flow of said stream decreases as the liquid  return  to  the aeration
chamber 1, are 105 rise, an outlet for  clarified liquid  disposed
provided the level of them concentrated at an upper level of the clarifying
chamber  zone of active slurry. The suction pipes are and one or  more
pumps each associated  carried  by the wall 8 so as to be dis- with a
suction pipe adjustable  in  height  placeable in a more  or less vertical
direc- 45 and  having its inlet in the clarifying cham-  tion and to enable
the suction  action to  be  110 ber at a level below said outlet level the
exerted  at the desired level within the level of said inlet orinlets, when
the ap-  clarifying chamber 2. paratus is used, being positioned in the
Material which is heavier than the active zone of the clarifying chamber
where sus-  slurry can not pass into the suction pipes 6 50 pended
microbiological and other material        and  causes blockages
Furthermore, dif-  115 in the rising stream  is  concentrated, and   ferent
times  of  residence, of the active where the tendency of the material to
sink  slurry in the clarifying  chamber  2 are owing to gravity is
substantially the same   prevented, since the entirely of the active as -
its, tendency to be carried upwards in  slurry is carried  upwardly  with
the water 55 the stream, so that the material is drawn  and is only
separated from the water at 120 off from  said zone of the clarifying cham-
the region where the speed of flow of the 



ber by the pump or pumps,for at least   water, is no longer sufficient to
draw the partial return into the aeration chamber.    active slurry
upwardly further. The  suction pipes 6 are disposed  at this level.  The
ference to the  accompanying  drawing.    With a rectangular lay-out of the
appar- wherein: -                                 atus, the separating wall
8 which separates Fig. 1 is a plan view of an apparatus for  the clarifying
chamber 2 from the aeration the tretment of sewage according to the
chamber 1 can be inclined and so ar- 65 invention, and
ranged that a conceptual downward ex- 130    3
1 358 356                                      3 tension of the separating
wall intersects a  of the said material to sink owing to grav- side wall of
the common chamber but not  ity is substantially the same as its tendency
the bottom  plate thereof, in order to cc-  to be carried upwards in the
stream, the duce the possibility of collection of bulky  concenrated
material being drawn off at material in the region  of narrow transition
the said zone by suction means adjustable 70 



to the clarifying chammber 2.             in heightand at least in part fed
back to For reducing adhesion of material on the  the aeration chamber, the
clarified liquid separating wall 8  and the consequent tur-  of  the rising
stream being carried off from bulence produced by such adhered mate-  the.
clarifying chamber through an outlet at 10 rial, the separating wall 8 may
be provided  a level above the said zone.       75 with a suitable plastics
coating  Alter-   2. An apparatus for use in performing natively,  it   may
consist  of   a  the method of claim 1, comprising an aera- synthetic
plastics  sheet  which   ex-  tion chamber provided with means for
periences a light vibration caused by the  aerating liquid therein, a
clarifying cham- 15 aeration and flow of the liquid, so that the  ber in
communication with the aeration 80 sheet is continuously cleaned.
chamber for receiving the liquid therefrom The  inner walls of the
clarification  in a rising stream and so shaped that the chamber, or at
least part thereof, may be  speed of flow of said stream decreases as
provided with coatings, for example of  the liquid rises, an outlet for
clarified li- .20 plastics material, which resist adhesion of  quid
disposed at an upper level of the 85 the suspended material so as to avoid
tur-  clarifying  chamber, and  one or   more bulence caused by such
adhered material.   pumps each associated with a suction pipe 



The above described apparatus, and the  adjustable in height and having its
inlet in method inherent in its use, are suitable for    the clarifying
chamber at a level below 25 the purification of sewage and of other   said
outlet level,  the  level d said inlet or 90 liquids which contain supended
material inlets when the apparatus is used being having a higher specific
weight than the li-  positioned in the zone of the clarifying quid itself.
chamber where suspended microbiological Modifications are possible. For
example, and other material is concentrated and 30 any desired number of
suction pipes may  where the tendency of the material to sink 95 be
provided for withdrawing the active  owing. to gravity is substantially the
same slurry from the clarifying chamber 2. The  as its tendency to be
carried upwards in the suction pipes may be connected together in  stream,
so that the material is drawn off such a manner that they are all
adjustable  from said zone of the clarifying chamber 35   to the desired
level simultaneously.    by the pump or pumps, for at least partial 100
Instead of providing plastics coatings on  return into the aeration
chamber. the inner walls of the clarifying chamber  3.  An apparatus as
claimed in claim 2. means may be provided for establishig a  wherein the
clarifying chamber is of up- screening layer of air or gas over at least
wardly widening funnel-like or trough-like 



40 part of these walls so as to reduce adhe-  shape, whereby to establish
said decreasing 105 sion of the material being treated.      speed of flow.
Since the level of the inlet openings of   4. An apparatus as claimed in
claim 2 the suction pipes should be adjusted to the  or 3, wherein the
aeration chamber and the level of the concentrated zone of active
clarifying chamber are formed by partial 45 slurry in the clarifying
chamber 2, and  subdivision of a larger common chamber 110 since the
position of this zone depends on  by means of a vertical or inclined
separat- the speed of flow  of the liquid in the  ing wall which does not
extend as far as clarifying chamber, control means may be  the bottom of
the said common chamber, provided for detecting the speed of flow of the
suction pipes being carried by the 50 the liquid in the clarifying chamber
and  separating wall in such a manner that their 115 adjusting the suction
pipes so that their  level in the clarifying chamber is ad- inlets are
disposed at the optimum level.   justable. WHAT I CLAIM IS: -
5. An apparatus as claimed in claim 4, 1. A  method for the purification of
wherein the suction pipes are connected 55 sewage or other liquid to be
purified, together in such a manner t   they are all 120 wherein  the
liquid  is caused to  flow  adjustable to the desired level simultaneou- 



through an aeration chamber into a clarify- sly. ing chamber, a rising
stream of liquid is   6. An apparatus as claimed in claim 4 established in
the clarifying chamber in  or 5, wherein the separating wall is in the 60
such a manner as to have a speed of flow  form of a synthetic plastics
sheet which is 125 which decreases as the liquid rises, and  continuously
cleaned as a result of the vi- suspended microbiological and other mate-
bration which it experiences, caused by the rial in the rising stream is
permitted to un- aeration and flow of the liquid in the aera- dergo
concentration in that zone of the  tion chamber. 65 clarifying chamber in
which the tendency    7. An apparatus as claimed in claim 4, 130    3
.                   1 358 356                                      3
tension of the separating wall intersects a  of the said material to sink
owing to grav- side wall of the common chamber but not  ity is sustantially
the same as its tendency the bottom plate thereof, in order to .re-  to be
carried upwards in the stream,  the duce the possibility of collection of
bulky  concentrated material bing drawn off a 



material in the region of narrow transition    he said zone  by suction
means adjustable 70 to the clarifying chamber 2.                 in height
and at least in  part fed back to For reducing adhesion of material on the
the aeration chamber,  the clarified liquid separating wall 8, and the
consequent  r-  of the rising stream being carried off from bulence
produced by such adherred  mate-  the,  clarifying chamber through an
outlet at 10 rial, the separating  wakl 8 may be provided  a'level above
the said zone. with a suitable plastics coating.   Alter-   2. An apparatus
for  e i performing natively,, it   may   consist  of   a  the method of
claim 1, comprising an aera- synthetic   plastics  sheet  which   ex- tion
chamber provided with, means, for periences a light vibration, caused  by
the   aerating liquid therein, a clarifying cham- 15 aeration and  flow of
the liquid, so that the  ber in. communication with the aeration 80 sheet
is continuously cleaned.            chamber for receiving the liquid
therefrom The  inner wals of- the  clarification  ina rising stream and so
shaped that the chamber, or at least part thereof, may be  speed of flow-
of  said stream decreases as provided with coatings, for example of   the
liquid rises, an outet for clarified li- 20 plastics material, which
resist adhesion of   quid dispd at an upper level of  e  85 the suspended
material so as  to avoid  r-   arifying  chamber, and  one or  more 



bulence caused by such adhered material.   pumps each associated with a
suction pipe The above described apparatus, and the -adjustable in height
and having its inlet in methd inherent in its use, are suitable  for  the
clarifying chamber   at  a level  below 25 the purification  of sewage and
of other   said outlet level, the level  of said inlet or 90 liquids which
contain supended material  inlets when the apparatus is used being having a
higher specific weight than the hi-  positioned in the zone of the
clarifying quid itself.                             chamber where suspended
microbiological Modifications are possible. For example, and other material
is concentrated and 30 any desired number of suction pipes may  where the
tendency of the material to sink 95 be provided for withdrawing the active
owing to gravity is substantially the same slurry from the clarifying
chamber 2. The  as its tendency to be carried upwards in the suction pipes
may be connected together in  stream, so that the material is drawn off
such a manner that they are all adjustable  from said zone of the
clarifying chamber 35 to the desired level simultaneously.      by the pump
or pumps, for at least partial 100 Instead of providing plastics coatings
on  return into the aeration chamber. the inner walls of the clarifying
chamber,   3. An apparatus as claimed in claim 2, means may be provided for
establishing a  wherein the clarifying chamber is of up- 



screening layer of air or gas over at least wardly widening funnel-like or
tough-like 40 part of these walls so as to reduce adhe-  shape, whereby to
establish said decreasing 105 sion of the material being treated.
speed of flow. Since the level of the inlet openings of    4. An apparatus
as claimed in claim 2 the suction pipes should be adjusted to the  or 3,
wherein the aeration chamber and the level of the concentrated zone of
active  clarifying chamber are formed by partial 45 slurry in the
clarifying chamber 2, and  subdivision of a larger common chamber 11O since
the position of this zone depends on  by means of a vertical or inclined
separat- the speed of flow of the liquid in the  ing wall which does not
extend as far as clarifying chamber, control means may be  the bottom of
the said common chamber, provided for detecting the speed of flow of the
suction pipes being carried by the 5O the liquid in the clarifying chamber
and  separating well in such a manner that their 115 adjusting the suction
pipes so that their  level in the clarifying chamber is ad- inlets are
disposed at the optimum level.   justable. WHAT I CLAIM IS: -
5. An apparatus as claimed in claim 4, 1. A  method for the purification of
wherein the suction pipes are connected 55 sewage or other liquid to be
purified, together in such a manner that they are al 120 



wherein  the liquid  is caused  to flow  adjustable to the desired level
simultaneou- through an aeration chamber into a clarify-  sly. ing chamber,
a rising stream of liquid is   6. An apparatus as claimed in claim 4
established in the clarifying chamber in  or 5, wherein the separating wall
is in the 60 such a manner as to have a speed of flow  form of a synthetic
plastics sheet which is 125 which decreases as the liquid rises, and
continuously cleaned as a result of the vi- suspended microbiological and
other mate- bration which it experiences, caused by the rial in the rising
stream is permitted to un- aeration and flow of the liquid in the aera-
dergo concentration that zone of the  ton chamber. 65 clarifying chamber in
which the tendency    7. An apparatus as claimed in claim 4, 130 * C   L
M   S    1 358 356                                                 4 5 or
6, wherein the separating wall is in   caused by suh adhered material.
clined and  so arranged  that a conceptual        10.  An apparatus as
claimed   in any 



extension of it does not intersect the bot- one of claims 2 to 9,  wherein
control 5 tersects a side wall of the common cham-  of flow  of the  liquid
in  the clarifying 8. An apparatus as  claimed in any one  pipes so that
their inlets are  disposed at of claims 2 ,to 5, wherein the inner walls of
the  optimum level, the  said level being re- thereof are provided with
coatings 10 thereof, are provided with coatings for ex- are provided with
liquid. A method for the purification of hesion of the suspended material
so  as to   stantially as hereinbefore described     with avoid  the
turbulences caused by such ad-  to ference  to the accompanying drawings
hered material.                                   12. An: apparatus for use
in performing 35 15  An  apparatus for use in performing of claims 2 to 7
wherein withe reference  to provided for establishing a screening layer
-and as illustrated in the accompanying of air or gas over  at least part
of  the inner  drawings walls of the  clarifying chamber wherein 20  reduce
adhesion material being 



treated  and thus  aviod the turbulence                           Agent  or
Applicant .n m.:dbf    


