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Application July 18, 1952, Serial No. 259,833
5 Claims, (Cl. 210—2)

The invention relates to the disposal of sewage and in-
dustrial wastes and has reference to an improved method
and apparatus for treating raw sewage by sedimentation,
clarification and digestion in a single tank, with provision
being made for spiralling the flow of the incoming liquid
in a peripheral race forming “part of the clarification
chamber together with improved sedimentationi and dj-
gestion in a digestion compartment located below the
clarifying chamber and Separated therefrom by a cone-
shaped partition member. .

The combination clarifier tank and digester as con-
templated by the present invention employs an annular
skirt which provides the peripheral race and a contiguous
clarifying chamber. A cone-shaped partition member,
having the cone end of the member extending above the
liquid level, is employed to separate the clarifying cham-
ber from the digestion compartment. ' The incoming lig-
uid enters the peripheral race of the clarifier in a tan-
gential direction. The rotation of the liquid in the race
also imparts rotation to the entire liquid content of the
clarifier. = The solids, except the floating materials in-
cluding oil and grease, travel downwardly to the bot-
tom of the skirt where the heavy matter passes into the
digestion compartment through the clearance opening pro-
vided between the bottom of the cone-shaped partition
and the tank wall. The liquid and the lighter. solids are
carried underneath_the skirt into the clarifying chamber
and since the velocity in said chamber is relatively slow
and travel is upward, the lighter solids settle out and
are deposited on the cone to be eventually discharged
into the digester chamber. The rotation of the liquid in
the clarifier assists in moving the solids into the digester.

In view of the foregoing, the primary object of the
present invention is to provide a combination clarifier
and digester having improved skimming, settling and clari-
fying operations, all combined with the conventional func-
tions of a digester, and wherein the latter functions are
improved by reason of the spiral flow of the incoming
liquid in the peripheral race of the clarifier and by the
provision of the cone-shaped member which covers most
of the digestion compartment so that the floating mate-
rial rising in the digestion compartment will pass into
the cone.

Another object of the invention is to provide a com-
bination tank for processing sewage and industrial wastes
which will have a high volumetric efficiency with low
construction costs. This objective is attained by arrang-
ing a clarifier and digester in_supeiposed relation and
wherein the position and mode of operation of the clari-
fier tends to improve the functioning of the digester to
the end that the combination tank is highly efficient in
operation.

Another object resides in the provision of improved
apparatus for treating sewage in 2 single tank which
will settle and clarify in addition to performing the func-
tions of a digester, and wherein thorough seeding of the
upper portion of the digestion compartment is maintained
by circulating liquid drawn off from the central, or an
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alternate portion of the digestion compartment. The
liquid so drawn off is pumped inio the projecting cone
end of the cone-shaped partition member and is thus
returned to the digestion compartment in the upper end
thereof. By thus recirculating liquid from the digester
the upper portion of the digestion compartment is prop-
erly seeded, the scum which may be floating on the sur-
face is broken up, and foaming, which often causes trou-
ble in digesters, is minimized, if not entirely eliminated.

With these and various other objects in view, the inven-
tion may consist of certain novel features of construc-
tion and operation as will be more fully described and
particularly pointed out in the specification, drawings and
claims appended hereto.

In the drawings which illustrate an embodiment of
the invention and wherein like reference characters are
used to designate like parts—

Figure 1 is a vertical sectional view of a combination
clarifier and digester tank constructed in accordance with
and embodying the features of the present invention;

Figure 2 is a top plan view of the combination tank
shown in Figure 1;

Figure 3 is a fragmentary sectional view taken sub-
stantially along line 3—3 of Figure 2 and illustrates
structural details of the clarifying chamber including the
cone-shaped partition member which separates the cham-
ber from the digestion compartment; and .

Figure 4 is a vertical sectional view of a modified form
of combination clarifier and digester tank which is char-
acterized by the provision of motor driven scraper means
in the digester for mixing the contents of the digester
and for conveying sediment on the tank bottom toward
and into the central outlet. o

Referring to the drawings and more particularly to
Figures 1, 2 and 3, the numeral 10 indicates the circular
wall of the tank or container of the combination clarifier
and digester selected for illustration. The tank is formed
of concrete having the conical bottom 11 and base sup-
porting portions such as 12. Centrally of the tank on
the inside surface thereof corbels are provided, indi-
cated by numeral 13, which are located in spaced rela-
tion around the cylindrical tank walls for supporting a
cone-shaped partition member to be presently described.
The incoming liquid to be treated js delivered to an in-
fluent well 14 likewise formed of concrete and prefer-
ably integral with the cylindrical wall 10 of the tank,
being located exteriorly thereof adjacent the top-of the
tank. - The raw liquid such as sewage and the like is
delivered by the conduit 15 to the influent well 14 and
said well in turn delivers to an influent deflector 16 which
extends through the wall 1¢ and is provided with the
gate 17 for controlling flow of the incoming liquid. An
effluent well 18 is likewise formed integral with the cylin-
drical wall 10 of the tank and integral with well i4.
The effluent well receives clear liquid from the clarify-
ing chamber of the combination tank and said liquid is in
turn delivered to the effluent discharge pipe 19 con-
nected to the well in such a manner as to drain the same.
A third well 20 also constitutes part of the present tank,
the same constituting a scum well and which is located
exteriorly of the wall 10 adjacent the upper part of the
tank. The scum well is formed of concrete in all re-
spects similar to the influent and effluent wells, with
the exception that its bottom surface is preferably coni-
cal, leading to the scum outlet 21, which has connection
with the scum discharge pipe 22.

The circular wall 10 of the tank supports super-structure
which may include the diametrically extending beams 23
and 24 which provide a walk such as 25 across the top
of the tank for the convenience of the attendant. Said
beams may also assist in supporting the depending circular
skirt indicated by numeral 26. The said skirt divides the
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interior of the present tank into two chambers, the same
having been previously referred to as the peripheral race
and the contiguous clarifying chamber. The radially ex-
tending supports 27 are suitably secured to the interior
of the circular wall 10 by means of anchor bolts which are
not shown, and the depending skirt is suitably secured to
said supports by the threaded rods 28. In the embodiment
disclosed the depending skirt 26 is substantially concen-
tric with the cylindrical wall 1@ of the tank although the
same could be supported eccentrically to form an annular
race progressively decreasing in width from the influent
deflector 16 to the scum outlet located more than 180
degrees therefrom. However, as disclosed, the depending
skirt forms an annular race of uniform width around the
tank and it will be noted that the skirt terminates some
distance short of the corbels 13. The peripheral race ex-
tends around the exterior of the depending skirt and the
contiguous clarifying chamber is located within the de-
pending skirt. The two compartments are joined by a
communicating passage below the skirt.

The said peripheral race initially receives the liguid
delivered to the tank and in accordance with the inven-
tion the liquid is discharged into the peripheral race in a
tangential direction so as to cause movement of the liquid
around the race and spiralling movement of the liquid in a
direction downward toward the bottom of the skirt. For
this purpose the influent deflector 16 is constructed to dis-
charge the liquid in a clockwise direction, Figure 2, within
the peripheral race. During operation the rotation of the
liquid in the race imparts rotation to the entire liguid con-
tent of the clarifier. As a result the solids, except the float-
ing materials, including oil and grease, travel downwardly
to the bottom of the skirt. The heavy solids will pass into
the digestion compartment 1o be presently described.
Some of the liquid and the lighter solids will pass under-
neath the depending skirt into the main section of the
clarifier. Here the lighter solids settle out and since the
velocity is relatively slow and travel is upward, satisfactory
clarification is effected and clear liquid is decanted by the
launder, which will now be described.

The launder, indicated by numeral 30, consists of a
square trough and which accordingly provides eight sides
over which the clear liquid discharges into the trough.
The rods 31 and 32 support the launder from the beams

23 and 24. By adjustment of the members 33 forming

part of the respective rods the elevation of the launder
can be varied and the same can be positioned horizontally
so that the clear liquid is withdrawn in the most satisfac-
tory manner. All eight sides of the launder are prefer-
ably notched along the
which the liquid will flow. Another constructional feature
as regards the present launder 30 is the provision of a
v-shaped bottom such as indicated by numeral 34, Figure
3. The invention is not restricted to this particular shape
for the bottom of the launder although it is preferred that
the launder have a bottom which is not flat. At a suitable
point the launder is provided with an outlet connection 35
-which discharges through the pipe 36 into the effluent
well 18.

Whereas the depending skirt 26 divides the upper sec-
tion of the tank into a peripheral race and a clarifying
chamber, the cone-shaped member 38 in turn partitions
the clarifying chamber and provides the digestion com-
partment of the present combination tank. The cone
member 38 is suitably supported by the corbels 13 and it
will be seen that the top open end 40 of the cone member
is extended above the tank so as to project some distance
above walk 25. The stack thus provided serves as an ex-
pansion tank should foaming take place within the diges-
tion compartment. Said stack also provides a very con-
venient sampling well. For the convenience of the opera-
tor the walk 25 may be provided with hand rails such as
41. The location of the cone member 38 within the skirt
26 is such as to provide an entrance opening at the bot-
tom of the skirt between the same and the sloping walls

top edge to provide weirs over -«
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of the cone member. Since this opening extends com-
pletely around the cone, the length of the opening is suf-
ficient to induce a low influent velocity as regards the
liquid passing under the skirt and entering the clarifying
chamber. The effluent velocity of the clear liquid is also
maintained relatively low by reason of the length of the
weir trough provided by launder 3.

The cone covers most of the digestion compartment
which is principally located within the tank below the
corbels 13. The rotation of the liquid in the peripheral
race assists in moving the solids into the digester and
which enter the digester as a result of the clearance open-
ing provided between the bottom edge of the cone mem-
ber 3¢ and the adjacent side walls 16 of the tank. Here
again the clearance opening is circular and extends com-
pletely around the tank except for the corbels which inter-
rupt the clerance opening at four places. The peripheral
entrance to the digestion compartment, provided by the
clearance opening, helps to distribute the sludge in the
digestion compartment.

Since the cone-shaped member 38 substantially covers
the digestion compartment most of the floating material
rising in the digester will pass into the cone. Some of the
gas and the lighter solids may rise into the peripheral race
of the clarifier through the clearance opening. Should
these eventually reach the liquid level in the peripheral
race they will be moved around, as a result of the circular
flow of liquid, to the scum pipe 42. The said scum pipe
is located in the peripheral race a considerable angular
distance from the influent deflector 16. Said pipe may be
slotted horizontally at the liquid level to facilitate the
discharge of scum and other floating materials from the
race into the scum well 20. From the well the discharge
is delivered to pipe 22 having the valve 43 therein and
which suitably connects with the recirculation pipe 44.
Pipe 44 connects the digestion compartment at a point
substantiaily centrally of the vertical height of the com-
partment with the stack 40 of the cone-shaped member.
‘A motor driven pump or similar means such as 45 may be
provided in order to withdraw liquid from the digestion
compartment and pump the same under pressure through
pipe 44 to deliver the liquid to the stack and thus to the
digestion compartment at the upper portion thereof within
the cone-shaped member 38. By recirculaing the liquid
in the digester it is possible to maintain thorough seeding
of the entire compartment. The liquid delivered to the
compartment also aids in breaking up any floating scum
and also minimizes, if not eliminates, foaming which
very often causes trouble in digesters. Since the scum
pipe 22 connects with the recirculation pipe 44 the scum
removed from the peripheral race is also returned to the
digestion compartment. The recirculation pipe 44 is suit-
ably provided with valve 46. When valve 46 is closed and
valve 43 is open recirculation from the digester is stopped
although scum removal continues, with the same being
returned to the digester. With both valves 46 and 43 open
the pump will deliver to the stack the scum from the scum
well 20 and will additionally deliver the liquid withdrawn
from the digestion compartment.

For removing the sludge from the digestion compart-
ment a sludge removal pipe such as 47 is provided.

In the modification of Figure 4, motor driven scraper
means are provided in the bottom of the digestion com-
partment for conveying sediment on the tank bottom
toward and into the sludge outlet. In this modification
the diametrically extending beams 23 and 24 provide
the necessary supporting means for the motor, generally
indicated by numeral 50. The motor is supported cen-
trally of the tank and the drive shaft 51 depends down-
wardly therefrom to terminate adjacent the bottom 11
of the tank, said terminal end of the drive shaft 51 being
journalled and positioned by the thrust plate 52. At
least two oppositely inclined scraper arms 53 are suit-
ably supported from the lower end of the drive shaft 51

5 ond it will be seen that each arm is suitably braced by
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means of the tie rods 54. Each arm carries a plurality of
flat, sheet mietal plows 55 which are secured in proper
relation to the scraper arms 53 by means of clamps or
the like. The sheet metal plows 55 are set at an angle
with respect to the direction’ of rotation of the scraper
arms so as to scrape the sludge from the bottom 11 of
the tank and propel the same to the sludge opening 56,
the sludge being eventually removed by pipe 57 having
connection with said sludge opening, ‘ .

In other respects the modification of Figure 4 is sim-
ilar. to that described with respect to Figures 1; 2 and 3.
The incoming liquid enters the peripheral race provided
by the depending skirt 26, being discharged tangentially
50 as to effect a spiralling movement of the liquid in the
race. The clarification chamber having the launder 30
for decanting clear liquid is located within the depending
skirt 26. The depending skirt terminates some distance
above the corbels 13 in order to provide an annular
entrance opening between the skirt and the cone mem-
ber for the liquid to enter the clarification chamber.
Also the bottom edge of the cone-shaped member is
spaced from the circular wall 10 of the tank in order to
provide an annular clearance opening into the digestion
compartment formed by that portion of the tank below
the corbels and extending upward within the cone-shaped
member. In this modification the stack 40 has been re-
duced somewhat in height although the top edge of the
same is well above the liquid level of the tank S0 as to
take care of any foaming which may develop. The re-
circulation pipe 44 enters the stack 40 to one side of the
drive shaft 51 for discharging its contents into the di-
gestion compartment. By arranging the clarifier in po-
sition over a digester a combination tank is provided
capable of effecting a high degree of clarification and
which is performed in a manner to assist the operation of
the digester, with the result that the combination tank
has a high volumetric efficiency with low construction
costs.

The invention is not to be limited to or by details of
construction of the particular embodiment thereof il-
lustrated by the drawings as various other forms of the
device will of course be apparent to those skilled in the
art without departing from the spirit of the invention or
the scope of the claims.

What is claimed is:

1. In a combination clarifier and digester, a substan-
tially circular tank having a vertical cylindrical wall and
an approximately horizontal bottom wall, an annular
skirt depending within the tank in spaced relation to the
cylindrical wall thereof, said skirt depending within the
tank for less than one-half the vertical height of the
tank and dividing its top portion of the tank into a
peripheral race extending around the skirt and into a
centrally disposed clarifying chamber within the skirt,
an inlet conduit supplying incoming liquid to the periph-
eral race, a launder positioned within the clarifying
chamber for decanting clear liquid, an outlet in the cylin-
drical wall of the tank angularly spaced from the inlet
conduit for discharging the scum and floating matter
removed from the liquid in the peripheral race, a cone-
shaped member positioned within the tank in the top
portion thereof substantially concentrically within the
depending skirt, said depending skirt terminating a short
distance above the sloping -exterior wall of the cone-
shaped member to provide an annular entrance opening
to the clarifying chamber, means provided by the cylin-
drical wall of the tank for supporting the cone-shaped
member in spaced relation with said cylindrical wall,
whereby the cone-shaped member partitions the tank into
a clarifying compartment above the member and a di-
gestion compartment below the member, and whereby
the spaced relation of the member with the cylindrical
wall of the tank provides an annular entrance opening
to the digestion compartment, said cone-shaped member
having a stack opening at its apex located above the
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liquid level, and a recirculating pipe for the digestion
compartment having connection at its inlet end with the
digestion compartment approximately centrally of the
height thereof and having its discharge end located over
the stack opening for discharge into said opening.

2. In a combination clarifier and digester, a substan-
tially circular tank having a vertical cylindrical wall and
an influent well for receiving incoming liquid, an annular
skirt depending within the tank in spaced relation to the
cylindrical wall thereof, said skirt depending within the
tank for less than one-haif the vertical height of the
tank and dividing its top portion of the tank info a pe-
ripheral race extending between the tank and the skirt
and into a centrally disposed clarifying chamber within
the skirt, an influent deflector within the peripheral race
and connecting with the influent well for discharging
the incoming liquid tangentially within the peripheral
race, an overflow launder positioned within the clarifying
chamber, a scum outlet in the peripheral race, a cone-
shaped member positioned within the tank in the top
portion thereof substantially concentrically within the
depending skirt, said depending skirt terminating a short
distance above the sloping exterior wall of the cone-
shaped member to provide an annular entrance opening
to the clarifying chamber, means provided by the cylin-
drical wall of the tank for supporting the cone-shaped
member 'in spaced relation with said cylindrical wall,
whereby the cone-shaped member partitions the tank
into a clarifying compartment above the member and
a digestion compartment below the member, and whereby
the spaced relation of the member with the cylindrical
wall of the tank provides an annular entrance opening
to the digestion compartment, said cone-shaped member
having a stack opening at its apex located above the liquid
level, and means for withdrawing liquid from the diges-
tion compartment and for returning the same to said
compartment by discharging the withdrawn liquid into
said stack opening. .

3. In a combination clarifier and digester, a substan-
tially circular tank having a vertical cylindrical wall, a
circular skirt depending within the upper portion of the
tank in concentric relation with the cylindrical wall
thereof, whereby to divide said upper portion into a pe-
ripheral race extending between the tank and the skirt and

5 into a central clarifying chamber within the skirt, an inlet

for supplying incoming liquid to the perpheral race, an
overflow launder positioned within the clarifying cham-
ber, a partition member of cone-shape located in the tank
concentrically within but spaced from the lower edge of
the depending skirt, means supporting the partition mem-
ber in spaced relation with said cylindrical wall, whereby
the partition member separates the tank into a clarifying
compartment above the member and a digestion com-
partment below the member, and whereby the spaced re-
lation of the member with the cylindrical wall of the
tank provides an annular entrance opening to the diges-
tion compartment, said partition member having a stack
opening at its apex located above the liquid level, and
means for withdrawing liquid from the digestion compart-
ment and for returning the same to said compartment by
discharging the withdrawn liquid jnto said stack opening.

4. In a combination clarifier and digester, a substan-
tially circular tank having a vertical cylindrical wall, a
cone-shaped partition member supported by the tank and
located within the upper portion thereof, said partition
member having a stack opening at the cone end thereof
and which is located above the liquid level of the tank,
the said partition member dividing the tank into a clari-
fying compartment above the member and into a digestion
compartment below the member, a circular skirt depend-
ing within the clarifying compartment in spaced relation
with both the partition member and the cylindrical wall
of the tank, whereby to divide the clarifying compart-
ment into a peripheral race extending around the skirt and
into a clarifying chamber within the skirt and above the
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partition member, an inlet for discharging incoming
liquid into the peripheral race, an overflow launder posi-
tioned within the clarifying chamber, a scum outlet pipe
for receiving scum from the peripheral race, and a re-
circulation pipe for withdrawing liquid from the diges-
tion compartment and returning the same to said com-
partment by discharging the withdrawn liquid into the
stack opening, said scum outlet pipe having connection
with the recirculation pipe whereby the scum removed
from the peripheral race is also delivered to the diges-
tion compartment by being discharged into the stack
opening.

5. In a combination clarifier and digester, a substan-
tially circular tank having a vertical cylindrical wall, a
cone-shaped partition member supported by the tank and
located within the upper portion thereof, said member
dividing the tank into a clarifying compartment above the
member and into a digestion compartment below the
member, sajd member having a stack at the cone end
thereof providing a stack opening located above the liquid
level of the tank, the opposite open flaring end of the
partition member being disposed over substantially the
entire area of the digestion compartment, and said flaring
end being spaced from the cylindrical wall of the tank
to provide an annular entrance opening to the digestion
compartment, a circular skirt depending within the clari-
fying compartment in spaced relation with both the par

8

tition member -and the cylindrical wall of the tank,
whereby to divide the clarifying compartment into a pe-
ripheral race extending around the skirt and into a clari-
fying chamber within the skirt and above the partition
member, an inlet-for discharging incoming liquid into
the perpheral race in a manner to cause a spiralling flow
in the race, an overflow launder positioned within the
clarifying chamber, a scum ‘outlet pipe for receiving scum
from the peripheral race, and a recirculation pipe having
connection at its inlet end with the digestion compartment
and at its discharge end with the stack for withdrawing
liquid from the compartment and discharging the same into
the stack opening, said scum outlet pipe having connection
with the recirculation pipe whereby the scum removed
from the peripheral race is also delivered to the digestion
compartment by being discharged into the stack opening.
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