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is pensions of very fine particles wherein the par- a matter of seconds or minutes. In the case of is 
ticles must undergo a process of flocculation or very dilute suspensions, especially those like sew 
agglomeration before they are economically re- age and like the aluminum hydrate resulting 
movable by sedimentation. from dosage of water, the time required to reach 

It has been found that in the treatment of a degree of flocculation for permitting or aiding 
O nost dilute liquid suspensions for removal of the sedimentation is of the order of five minutes to 10 

suspended solid matters, flocculation of the solids three hours or even more. 
is of paramount importance. This condition is It has been found that the rate of flocculation 
especially true of some of the most important is affected to a remarkable degree by the manner 
applications of sedimentation such as sewage in which particles are mechanically brought to 

5 treatment, clarification of turbid river waters, gether, in other words by the character of agita- 5 
Water Softening, etc. Heretofore sedimentation tion, and by the amount of contacting and type 
basins have been dimensioned so as to provide thereof resulting from the agitation, or as other 
within the sedimentation chamber and during wise expressed by the number of impacts of par 
the Sedimentation operation a sufficient volume ticles with each other. A degree of flocculation 

20 and detention to permit the removal of the very which, for instance, would take two hours to be 20 
finest solids. It has been the prevailing view reached under such conditions of quiescence as 
of those skilled in the art that such volumes or would ordinarily exist in the usual sedimenta 
detention are necessary factors in the removal of tion basin may be obtained in five to ten minutes 
solids by sedimentation. It has been found that if the flocculation operation were accelerated in 

25 the sedimentation of a particle of fixed diameter or by the use of a properly designed mechanical 25 
and settling characteristics is almost entirely a flocculating means. 
function of the area of the sedimenting body or It is therefore obvious that mechanical floccu 
basin. On the other hand the turbidity of most lation preceding sedimentation is a very desirable 
turbid waters is composed of particles of such combination and in many cases an essential part 

30 extremely fine size and exhibiting such slow set- of the process. In a sedimentation process or so 
tling ability that economical removal of the mat- apparatus agitation is obviously highly objec 
ter by sedimentation would be impossible unless tionable in that the slightest turbulence will pre 
another factor were not existent. This is the vent the desired settling of the suspended parti 
phenomenon known as flocculation. cles. The answer would appear therefore to be 

35 Flocculation is the property exhibited by col- the division of the operation into two entirely 35 
loids and most fine suspensions of aggregating separate stages. This two-entirely separate 
or gathering together to form much larger bodies stage treatment is now general, or at least quite 
or flocs. A more or less copmmonly accepted the- common, practice in the case of water treatment. 
ory of the mechanism of the flocculation reaction. In some cases as, for instance, in the treatment 

40 assumes that colloidal or semi-colloidal solids are of sewage this separate flocculation treatment to 
kept in suspension by an electric charge carried is too expensive and cumbersonne. Furthern Ore 
by the particles and that since this charge is it is all but impossible to move a fluid containing . 
similar on all particles they repel each other the delicate and fragile flocs without causing 
and remain dispersed throughout the liquid me- some damage to the flocs. In other words, it is 

45 dium in more or less permanent suspension. In difficult to convey the particles from the floccula- 5 
order to destroy this condition it is necessary to tion apparatus to the sedimentation zone with 
neutralize the charges on the particles by the out disintegrating some of the flocs. In fact, it 
addition of an electrolyte or a celloid of opposite is pointed out that the more violent and sharp 
charge. The particles preferentially adsorb the changes in flow direction of the liquid con 

50 either positive or negative ions from dissociation taining the flocs and the more rough the han- so 
of the dissolved salts. After neutralization of ding of the floc masses, the greater is the detri 
the charge the particles are then free to adhere mental effect upon or disintegration of the flocs 
or coalesce due to the natural attraction of simi- or floc structures. 
lar bodies. Most commercial suspensions already This difficulty can be overcome by locating the 

55 contain sufficient electrolyte although the result- flocculation zone and the sedimentation zone in as 

This invention relates to an apparatus for 
the clarification of liquids containing solid mat 
ter held in suspension therein and more particu 
larly to the clarification of relatively dilute sus 

ant intensity of flocculation may vary consid 
erably. In the case of thick pulps and slurries 
Such as encountered in the metalurgical and 
chemical industries, flocculation is very rapid and 
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one basin or tank, whereby the floc-laden liquid 
could be transferred directly to the settling Zone, 
whereby there would be no harmful influence ex 
erted on the flocs. This juxtaposed arrange 
ment has proved feasible and efficient in certain 
types of equipment such as where the floccula 
tion zone is superposed on the settling Zone, as 
exemplified in the patent to Downes, No. 
1,752,789; and in rectangular tanks where the 
flocculation zone is located in the head end, of 
the settling tank, as exemplified in the patents 
to Smith, No. 1893,451, and Darby, No. 2,087;851. 
But a new problem was presented when such a . 
direct relationship was sought between a floccu 
lation zone and a round clarifier (that is of ad 
mitted high clarifying efficiency). Various at 
tempts to solve this problem have been made, but 
that offered by this invention seems to be the 
most feasible and satisfactory. 
The invention hereof revolves about a novel 

combined flocculation and sedimentation appa 
ratus; according to which a substantial floccula 
tion of a solid-liquid mixture is carried out during 
flow of the solid-liquid mixture through the floc 
culating means; according to which the flocculat 
ing means is arranged in respect to the sedimen 
tation basin so that at least an operative portion 
Of the flocculating means is located within or ex 
tends into the sedimentation basin and particu 
larly within or into the peripheral confines of the 
sedimentation Zone thereof; and according to 
which the operative portion of the flocculating 
means which is within or extends into the sedi 
mentation basin is located above and in vertical 
spaced relationship with respect to the settling 
area or bottom of the sedimentation basin and 
has a relatively unobstructed submerged dis 
charge section leading therefrom thereby provid 
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ing a constant hydraulic communication by which 
there is a gentle and free flow or drift by gravity 
of flocculated liquid from the flocculating means 
or section directly into the body of liquid under 
going sedimentation; and the general level of the 
liquid within the flocculating means or section is 
Substantially that of the liquid within the sedi 
mentation Zone except for the slight differential 
head incident to the gravity flow from the floccu 
lating means or Section into the sedimentation 
Zone. In this arrangement the discharge from 
the flocculating means or section is at a location 
Over or above the settling area or bottom of the 
sedimentation basin and also at a location sufi 
ciently spaced from the effluent launder construc 
tion with which the sedimentation basin is pro 
vided to permit of a consequent substantial sedi 
mentation of the flocculated liquid thus relatively 
unobstructedly delivered from the flocculating 
means or section into the body of liquid under 
going sedimentation. 
A main object of this invention is to provide a 

combined flocculation and sedimentation unit-a 
unitary arrangement-wherein the efficiency of 
the Cornbination is better than that of either one 
alone. In particular it is proposed to place the 
flocculating unit in effect within an upper section 
of the sedimentation chamber so that a part of 
the volume of the Sedimentation chamber is util 
ized without detrimentally affecting or reducing 
the functioning of the settling or sedimentation 
Zone. 
The unitary arrangement just mentioned is 

realized according to one form or embodiment of 
the invention in or by a single tank or basin di 
vided by a partial partitioning means into hori 
Zontally-concentric inner and outer zones that 

20,971 
are in constant hydraulic communication with 
each other whereby the normal level of the liquid 
within the tank determines the normal level with 
in and common to said zones and of which zones 
the inner one preferably serves as the flocculation 
space or compartment while the outer zone serves 
as the Sedimentation space or compartment. 
A further object is to so arrange the flocculat 

ing or flocculation compartment so that the dis 
chargetherefrom, namely, the flocculated feed, is 
introduced directly into the sedimentation cham 
ber at an optimum point for efficient sedimenta 
tion. V 

A still further object is to provide an arrange 
ment that permits a relatively free, easy, gentle 
and unobstructed direct flow or drift from the 
flocculating compartment or zone into the sedi 
mentation Compartment or Zone and in a manner 
whereby breakage or damage to the flocs in pass 
ing from the flocculation zone to the sedimenta 
tion zone is largely or wholly prevented. 
More particularly, this invention according to 

one phase thereof may be said to emphasize the 
horizontally-concentric location of a flocculation 
zone within a round sedimentation tank (or one 
that is substantially round) equipped with sedi 
ment-impelling rakes that are rotatable about a 
vertical axis, and wherein the liquid to be treated 
is initially fed to the fiocculation zone. The floc 
culation Zone is characterized in that it yields in 
tegrated flocs conditioned for settleability result 
ing from the use in that Zone of current-produc 
ing mechanism having an assembly of blades 
moving in repetitive paths extending from a 
center of motion. The flocculation zone should 
be fed from beneath the liquid level in the sedi 
mentation tank, such as by means of an inverted 
siphon or U-shaped feed pipe. More particular 
ly, the invention-according to the phase thereof 
under immediate discussion-resides in the struc 
tures herein proposed for use; their co-operative 
relationships; and the steps of treatment carried 
out by them. 
One manner of carrying out this phase of the 

invention is to supply liquid from which suspend 
ed solids are to be removed or recovered, to the 
herein-proposed flocculating clarifier combina 
tion, through a pipe or conduit that passes from 
outside of the combination apparatus beneath the 
liquid level in the tank thereof and, indeed, pref 
erably beneath the floor of the tank, to a central 
ly-located flocculation zone that is encircled by 
but functionally-separated from a surrounding 
Sedimentation zone equipped with travelling rakes 
for impelling sediment to discharge or withdraw 
all from the tank. The tank is provided with an 
outflow for effluent of clarified liquid. 
The flocculation zone is provided with agitative 

means adapted to cause a multitude of collisions 
between suspended solids and other particles of 
turbidity in the liquid under such conditions of 
agitation as to be conducive to the agglomeration 
and coagmentation or amassment of the suspend 
ed solids into flocs of settleable size and density. 
That is, floc nuclei are caused to meander around 
in the liquid of the flocculation zone for the pur 
pose of colliding with other flocs, and solids to 
produce large colonies of flocs and solids. Fur 
ther motion of these tends to roll them up or 
otherwise make them dense. As they increase in 
size and density their settleability tends to in 
crease, and, indeed, they start downwardly in 
settlement, but the agitative means used are 
such that settling flocs are disturbed in their 
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settling and again caused to meander through the 
liquid. 

Flocs ultimately grow until the agitative means 
no longer sweeps them back, into circulation, 
whereupon they descend to a point where they 
and their carrying-liquid vehicle flow or drift 
from the flocculation zone directly to the encir 
cling sedimentation zone under conditions where 
by they are not disintegrated and whereby the 
agitation existing in the focculation zone does 
not reach into the sedimentation zone to harm 
fully disturb the necessary quiescence therein. To 
that end a feedwell drum or partial partitioning 
means is provided between the flocculation and 
sedimentation zones arranged for the transfer of 
foc-laden liquid to the sedimentation zone, but 
for preventing the agitative effects existing in the 
flocculation zone from extending into the sur 
rounding sedimentation zone. A central pier or 
pedestal is preferably provided that affords sup 
port for the feed-well and the travelling sedi 
ment-impelling rakes and also for the motivating 

AO 

mechanism therefor. The pier can well be made 
hollow to the extent of permitting the incoming 
feed of liquid to pass into the flocculating zone 
from the pier. For agitative devices, rotating 
paddles have been found to be highly satisfactory 
in effecting the coagmentation of the flocs into 
settleable condition. The rotating paddles are 
arranged to be carried or supported from the 
feed-Well. Such a device is adapted for continu 
ouis Operation and is well adapted to treat liquid 
bearing organic solids that go septic on standing 
(such as sewage), particularly since sediment is 
continually mechanically removed from the floor 
of the 'sedimentation zone and also since no sub 
-stantial quantity thefeof accumulates on the floor 
of the flocculation zone because the agitative de 
vices are designed to sweep them either back into 
suspension, or out from the focculation zone into 
the sedimentation zone. Details of construction 
described hereinafter are important but need not 
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be referred to in this general statement about the 
practicing of the invention. 
The invention possesses other objects and fea 

tures of advantage, some of which with the fore 
going will be set forth in the following descrip 
tion, In the following description and in the 
claims, parts will be identified by specific means 
for convenience, but they are intended to be as 
generic in their application to similar parts as 
the art will permit. 'In the accompanying draw 
ings there have been illustrated the best embodi 
ments of the invention known to me, but such 
embodiments are to be regarded as typical only 
of many possible embodiments, and the invention 
is not to be limited thereto. 
The novel features considered characteristic of 

ny invention are Set forth. With particularity in 
the appended claims. The invention itself, how 
ever, both as to its organization and its method 
of operation, together with additional objects 
and advantages thereof, will best be understood 
from the following description of a specific en 
bodiment when read in connection with the 
accompanying drawings. 

O 

5 

The means and arrangement by which the ob 
jects hereof are accomplished and realized will 
be made clear by a study and consideration of 
the accompanying drawings which constitute a 
part of this specification. In-said drawings:- 

Figs. 1, 2 and 3 illustrate one form or arrange 
ment of apparatus incorporating features herein 
outlined as important or essential; Fig. 1 being 
a plan view partially broken away; Fig. 2 being a 

3 
vertical sectional view taken as on the vertically 
extending plane indicated by the line 2-2 of 
Fig. 1 looking in the direction of the arrows; and 
Fig. 3 being a sectional view of a detail or por 
tion of the apparatus taken as on the vertically 
extending plane indicated by the line 3-3 of 
Figs. 1 and 2 looking in the direction of the 

OWs 
gs. 4 and 5 illustrate another form or ar 

rangement of apparatus incorporating features 
described herein as important or essential; Fig. 4 
being a plan view, and Fig. 5 being a vertical sec 
tional view taken as on the vertically extending 
plane indicated by the line 5-5 of Fig. 4 looking 
in the direction of the arrows. 

Figs. 6 and 7 illustrate still another form or 
arrangement of apparatus incorporating features 
described herein as important or essential; Fig. 
6 being a plan view, and Fig. 7 being a vertical 
sectional view taken as on the vertically extend 
ing plane indicated by the line - 7 of Fig. 6 
looking in the direction of the arrows. 
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Reference will now be made to the drawings 
in detail. Wherever employed the same refer 
ence character designates like or equivalent func 
tioning parts even though in the different ar 
rangements illustrated certain of the parts thus 
designated by a reference common thereto. may 
be of different forms or embodiments thereof. 
The apparatus of Figs. 1, 2 and 3 includes a 

sedimentation tank or basin having a slightly 
inverted conical bottom:2 from which there up 
Wardly extends a cylindrical perpiheral or bound 
ary Wall 3. It is to be noted, however, that in 
the realizing of the invention it is not necessary 
that the boundary wall be cylindrical, as other 
forms of tank construction can be employed. 

Part of this sedimentation tank or basin is par 
titioned off as or so as to provide a flocculation 
space or zone . This partition is obtained by 
the employment of a trough construction 5 hav 
ing a bottom 6 and upwardly extending side Walls 
T and 8 within which there is provided the floc 
culation zone or space 4 which may be referred 
to as a flocculation or flocculating compartment. 
The trough 5 essentially providing the com 

partment, extends to and in effect terminates in 
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a centrally located cylindrical section or men 
ber 9-sometimes referred to as the feedwell 
open at the botton and having a relatively large 
unobstructed opening to that provides a rela 
tively unobstructed discharge opening, passage 
Way or section leading from the flocculation Con 
partment on the one hand to the interior of 
the cylindrical section 9 on the other hand. 
From another point of view, the structural ar 
rangement of the parts which provides this dis 
charge opening fo and the central feedwell con 
struction may be considered as defining a dis 
charge section or portion of or for the trough 
construction whereby a relatively ready, easy and 
unobstructed flow of liquid containing flocs in 
Suspension therein can pass directly from the 
flocculating means, Zone or section to and into 
the sedimenting zone, space or section 9 of the 
sedimentation basin or tank . 

. The members constituting the trough 5 may 
be viewed as providing a foccuation chamber 
structure which is partially submerged, and is 
located in a manner whereby the bottom or bot 
ton member 6 thereof directly overies a section 
of the bottom of the tank. This bottom 6 oc 
cupies a vertically spaced position in respect to 
the bottom section overlain thereby and it is also 
positioned substantially below the level of the 
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the normal level of the liquid as determined by 
the effluent launder. T hereinafter referred to. 
The upwardly extending side walls T and 8 of 
the trough or flocculation chamber structure ex 
tend from the bottom 6 upwardly in a manner 
whereby the upper edge portions thereof are 
above the normal level of the liquid undergoing 
sedimentation. 

It will be noted that a flocculation zone is pro 
vided which is functionally distinct and separate 
from the sedimentation zone except through the 
medium of a definite discharge or discharge Sec 
tion whereby hydraulic communication continu 
ally exists between the flocculation zone and the 
sedimentation zone thereby permitting not only 
easy and ready drift and free flow from the floc 
culation zone into the Sedimentation Zone but 
also insuring the maintenance of a common level 
for and as between liquid in each and which may 
be considered in effect as extending from one 
zone to the other. 
The arrangement of the flocculation chamber 

structure in respect to the sedimentation tank 
structure is also such as to readily permit sedi 
mentation to take place below the flocculation 
chamber structure as well as in the Space around 
or about it. Moreover, the vertically Spaced re 
lationship of the bottom member 6 above the 
corresponding section of the tank bottom directly 
below it permits the passage and movement of 
arms of the raking structure. Whereby the under 
lying sections of the tank bottom as well as the 
other section of the tank bottom can be properly 
raked for the removal of the sedimented mate 
rial. 
A pipe or conduit serves as an influent sup 

ply or feeding means by which a chemically dosed 
liquid containing solids in suspension therein, to 
wit, a liquid-Solids mixture such as sewage, is 
passed into the flocculating means or section 
of the apparatus, namely, into the flocculation 
compartment or zone 4. In this compartment 4 
there is means, broadly designated as 2, for 
effecting a gentle but positive agitation of the 
liquid-solids mixture as it flows along the trough 
on its passage from the receiving section thereof 
as defined by the influent feed fl on the one hand, 
to the discharge portion or Section thereof as 
defined by the discharge Opening on the other 
hand. 
The agitating means 2 just referred to is sat 

isfactorily provided by the horizontally and radi 
ally extending shaft 3 from and by which there 
are carried paddles as 4 and 5 through the 
medium of the arms or arm constructions 6 
which are directly mounted on the shaft. 
The sedimentation tank or basin has an 

effluent outlet or Outflow means provided by a 
peripherally extending launder trough 7 and an 
outflow or effluent launder pipe or conduit 8. 

65 
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zone or compartment 

The trough is located at the upper interior por 
tion of the tank and defines the normal upper 
level for the liquid-solids mixture within the 
tank, as is usual in connection with the opera 
tion of Sedimentation basins. It will be noted 
that the level of the liquid-solids mixture in the 
flocculating zone or compartment 4 and that 
of the liquid-solids mixture in the sedimentation 

9, are practically the 
same-being exactly the same except for the 
slight differential in head incident to the free 
flow of liquid from the influent or feed pipe it 
through the flocculating zone or compartment 4, 
the unobstructed discharge opening 0, the in 

20,971 
body of liquid undergoing sedimentation, to wit; terior of the open bottom cylindrical section 9 

through the sedimentation compartment 9 to 
and into the trough of the effluent launder T. 

It will also be noted that the shaft 3 is sub 
stantially submerged to a sufficient depth where 
by the paddles 4 as they are rotated practically 
remain in continuous submergence. 

It will further be noted, as previously indicated, 
that the liquid-solids mixture after being sub 
jected to the flocculation operation in the com 
partment 4 has an easy, quiet and gentle flow. 
therefrom and, in effect, directly into the sedi 
mentation zone or compartment 9; also that 
immediately upon the liquid containing the floc 
culated material in suspension therein passing 
the lowermost edges of the feedwell 9 there is a 
flow in any easy manner and at a gradually de 
creasing rate towards the effluent launder T un 
til the supernatant leaves as a relatively clear 
effluent. The delivery of the liquid-solids mix 
ture from the lower portion of the cylindrical sec 
tion 9 is, however, above the lowermost interior 
Section of the sedimentation tank, the lower por 
tions of which sedimentation tank or basin are 
traversed by a sludge collecting and transferring 

O 

s 

mechanism broadly designated SM and which in- " 
cludes a rotatable central structure or arm car 
rying section 20, arms 2 radially extending there 
from, and raking blades or scrapers 23 in turn 
Carried by the arms. 

This sludge collecting and scraping mechanism 
preferably but not necessarily embodies the es 
Sential features and mode of operation of what 
is known as the Dorr type of sludge raking and 
Scraping mechanism, and functions to rake and 
collect settled solids such as sewage sludge from 
diverse Sections of the bottom or sedimenting 
area of the sedimentation tank or basin to and 
into a centrally located sump hopper or sludge 
discharge section 24 from which the solids thus 
conveyed thereto. are ultimately hydraulically 
withdrawn or passed through and by the means 
of the sludge withdrawal conduit or pipe 25. - 
In the construction shown, a centrally located 

hollow fixed structure or pier is upstanding in the 
tank indicated at 26. Thereupon there is ro 
tatably mounted a carrying ring or annular ro 
tatable frame member 27 from which and by 
which there is carried a depending rotatable or 
supported structure 28, and from the lat 
ter of which there are carried rotatable or 
Supported the arms 2 heretofore referred to. 
The parts 27 and 28 are elements of the rotatable 
carrying structure heretofore described and re 
ferred to as part 20. 
The sludge Scraping mechanism SM is caused 

to rotate in any suitable manner as through the 
medium of a motor M carried by the central pier 
26 and suitable speed reducing mechanism, not 
shown, between the motor M on the one hand 
and the rotatable frame member or carrying ring 
2T on the other hand whereby, incident to the 
operating of the notor the sludge raking mecha 
niSn can be caused to rotate. It will be here 
noted that the sludge rakes or blades 23 are in 
clined or angularly disposed in respect to their 
path of travel in such a manner that incident to 
the rotating of the sludge raking mechanism SM 
about its vertical axis there follows a progressive 
forward and inward impelling or ploughing of 
the sedimented solids until they are ultimately 
passed to and into the sludge receiving hopper or 
slump 24. From and by means of the central pier 
26 there may be carried the inner end portions of 
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a beam or framework construction 29, the outer 
end portion of which is supported on and by the 
upstanding peripherial wall 3 of the tank. It is 
feasible to utilize this beam construction 29 as 
part of the means for affording support to the 
motor M and the speed reducing gearing hereto 
fore referred to. 
A motor 30 is carried by this beam or frame 

Work construction 29 and, through the medium 
of a gear and chain construction 31, serves to 
drive the paddle carrying shaft 3. It is to be 
noted that a sufficient speed reduction is neces 
sary between the motor 30 on the one hand and 

2 

O 

40 

4. 

the shaft 3 on the other hand, so that only a 
slow movement will be imparted to the paddles 

and 5 whereby only gentle agitative effects 
will be imparted by the paddles to and upon the 
liquid-solids mixture being subjected to fioccula 
tion while flowing through the flocculation zone 
or compartment 4. 

Fig. 3 has been incorporated in order to more 
clearly bring out and show the relationship of the 
general level of the liquid undergoing flocculation 
in respect to the effluent launders of the sedimen 
tation portion of the apparatus, and also to show 
the position of the flocculating paddles in respect 
to the liquid-solids mixture upon which they 
Operate. 
The beam construction 29 may be referred to 

as a truss or girder construction, and it serves to 
support the central cylindrical section or feedwell 
9, and also the inner end of the trough construc 
tlon 5 of which the cylindrica or feedwell 9 con 
struction may be considered as constituting a 
part, 

In operation the liquid to be clarified which has 
already had a chemical coagulant mixed there 
with enters at f, is subjected to gentle coag 
menting agitation that is non-dispersive by the 
paddie nechanism that includes the shaft 3 and 
the paddles 4 and 5 while flowing through the 
flocculating zone or compartment 4. After a 
suitable detention within this flocculating zone 
or compartment 4, during which the desired de 
gree of flocculation is obtained, the desired degree 
of floc coagmentation or floc building up and 
floc amassment into floc colonies, the liquid with 
the focculated material suspended therein, gently 

50 
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flows or drifts through the relatively unobstruct 
ed discharge opening to into the centrally lo 
cated cylindrical section or feedwell 9 which may 
function as a stilling and distributing well. 
Therefrom the liquid-Solids mixture flows gently 
out of the bottom of the Well and distributes it 
self over the entire area of the basin. The heav 
ier solid particles settle to the bottom of the sedi 
mentation chamber and from time to time they 
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are swept, Collected and transferred by the scrap 
ers or blades 23 which are inclined to their for 
ward path of movement in a manner to effect the 
ultimate transfer of the Solids collected and 
transferred thereby to and into the discharge 
section or sump 24 from which they are hydrauli 
cally withdrawn through the medium of the pipe 
25. The relatively clarified effluent, as previous 
ly pointed out, overflows into the launder T and 
thence through the conduit 8 from the appa 
ratus. 
The apparatus of Figs. 4 and 5 embodies sub 

stantially the essential features above described 
in connection with the arrangement of Figs. 1, 2 

75 

and 3, but in the arrangement of Figs. 4 and 5 a. 
slight change has been embodied in the fluoccu 
lator construction. . 
According to this latter arrangement, there is 

S 
employed a series of shafts 2, 3 and 3. These 
shafts are substantially submerged. They ex 
tend horizontally and at right angles to a radial 
line or, in other words, at right angles to the 
general flow path for the liquid-solids mixture 
undergoing focculation. These shafts, through 
the medium of a suitable arm construction as 35, 
carry focculation paddles 36, all of which rotate 
in the same general direction. A motor 88, 
through the medium of suitable speed reducing 
sprocket and chain gearing broadly designated 
as 39, serves to operate the paddles which will be 
an aid because of the gentle agitative effect 
thereof in furthering the flocculation operation 
carried out on the liquid-solids mixture as it flows 
from the influent feed if ultimately through the 
unobstructed discharge opening fo, thence into 
and from the distributing or feedwell 9. 
Otherwise as indicated, the apparatus of Figs. 

4 and 5 functions exactly as the apparatus of 
Figs. 1, 2 and 3. 
The apparatus of Figs. 6 and 7 indicates a still 

further variation or arrangement that embodies 
: certain essential features of the invention. 

rAccording to this arrangement, the flocculat 
ing compartment and the centrally located feed 
Well are identical, and are provided within and 
by a cylindrical centrally located liquid-sur 
rounded drum. Or shell 40 having a bottom sec 
ton 4 with openings or discharge apertures 42. 
The centrally located drum or shell 40 and the 
bottom 4 provide a focculating chamber there 
in and may be referred to as a liquid-surround 
ed partially submerged flocculation structure the 
partition or wall 40 of which extends upwardly 
a short distance above the normal level of the 
liquid within the sedimentation tank as deter 
mined by the effluent launder thereof. The bot 
tom 4 of this structure directly overlies to a sub 
stantial extent a section of the sedimentation 
tank bottom 2, it is vertically spaced from and 
above the section of the tank bottom overlain 
thereby, whereby the necessary space is pro 
vided within, along or through which the rake 
carrying arms of the settled solids raking mech 
anism can travel and function. This bottom 4 
of the focculation chanber structure is substan 
tially below the normal or general level of the 
liquid within the sedimentation tank. with the 
result that a desired focculation zone having 
substantial extent Within the sedimentation tank 
is realized. The openings 42 in the bottom 4 
collectively provide the necessary and desired 
hydraulic communication or submerged dis 
charge between the flocculation zone and the 
sedimentation Zone whereby the desired free flow 
and drift of liquid with flocculated material sus 

- pended therein can pass from the flocculation 
zone into the sedimentation zone and whereby 

... the, normal or general level of the liquid in said 
Zones is substantially the same because of said 
bodies of liquid in effect constituting a single 
body of liquid even though the focculation zone 
and the sedimentation zone are effectively func 
tionally separated. The sedimentation tank or 
basin f has a centrally located fixed pier 43 that 
extends upwardly from the bottom 2 thereof. 
This upwardly extending pier section 43 has ro 
tatably mounted at the upper portion thereof 
the rotatable carrying structure 20 from and by 
which there are carried the artins 2 of the sludge 
raking mechanism SM whereby, when said sludge 
raking mechanism is caused to rotate by the mo 
tor M, there can be effected the collecting and 
transferring of settled solids in the manner pre 
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6 
viously described in connection with the other 
arrangements. 
This centrally located fixed pier 43 is hollow 

and provides therein the upwardly extending ter 
5 minal arm of an inverted siphon feed construc 

tion, the terminus of which has branches 26 and 
26' by which the incoming feed is delivered in a 
general upward direction into a flocculation space 
or "zone that is provided within the cylindrical 

10 section or shell 40 and above the perforated floor 
or bottom 4 . The flocculating space or zone 
just referred to is designated as 44. - 
Within this flocculating zone or space there 

are also located submerged horizontally extend 
5 ing paddle carrying shafts 45 and 46 preferably 
supported from the partition, 40. The shafts are 
here shown as parallel to each other. Each of 
these shafts Supports arm constructions such as 
47 that carry paddles 8. The hollow part of the 

20 pier and the feed-conduit pipe 26 may be viewed 
as constituting the influent supply means leading 
to the inner flocculation Zone provided Within the 
tank. - 

An inspection of these figures will make it clear 
that the incoming liquid-solids mixture as fed by 
or delivered from the ports or discharge openings 
of the ported section that provide the conduit 
Sections 26 and 26 of the bore 50 of the center 
pier 43, will naturally spread throughout the en 
tire section of the flocculating compartment 44, 
and that the paddles will effect a relatively effi 
cient but gentle agitation of the entire body of 
solids-liquid mixture therein. After a due period 
of detention there is a relatively easy, quiet and 
gentle flow of the liquid containing focculated 
Solids through the openings of the bottom aper 
ture plate or member 4. 
The centrally located partition 40 has been de 

scribed as being cylindrical. It is to be noted, 
however, that this may be even square or of an 
intermediate shape such as hexagonal. 
The openings 42 in the bottom plate portion 4 

may be viewed as collectively constituting or pro 
viding a total submerged discharge area or pas 
Sageway leading from the flocculation zone di 
rectly into the surrounding outwardly-disposed 
sedimentation Zone and through which said zones 
are in constant hydraulic communication with 
each other whereby incident to a feed of incoming 
liquid into the flocculation zone there is a con 
Sequent free flowing and drifting of displaced 
liquid with flocs suspended therein from the 
lower portion of the flocculation zone into the 
Sedimentation Zone and a consequent overflow of 
a corresponding quantity of displaced superna 
tant liquid over the marginal weir portion of the 
peripheral launder trough 7 into the liquid 
receiving and conducting section of the trough. 
The peripheral trough and the pipe 8 lead 
ing therefrom collectively constitute a liquid out 
flow means leading from the sedimentation zone, 
and the weir or upstanding lip portion of the 
trough functions whereby the liquid outflow 
means determines the normal level of the body of 
liquid within the tank. - 
The hollow pier of the construction illustrated 

constitutes as already pointed out an upflow de 
livery section of an influent supply means; the 
upflow delivery section terminates in submerged 
ly-disposed discharge ports provided in or by the 
ported sections. The incoming liquid is emitted 
from these submerged discharge ports so as to 
have an upflow delivery direction into the liquid 
holding or liquid-retaining section of the inner 
flocculation zone. The port openings are there 
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fore preferably at an elevation or elevations low 
er than that of the normal level of the liquid 
within the tank as said level is normally deter 
mined by the overflow weir of the peripheral 
launder trough 7. The pier may be viewed as a 
hollow structure or means rising from the bottom 
of the tank and as providing a means by or from 
which the horizontally-turnable or travelling 
mechanism SM is operatively supported. The 
raking mechanism or sediment-impelling assemi 
blage SM comprises the heretofore mentioned 
rotatably-mounted carrying ring or frame mem 
ber 27, the arm-carrying stricture 28 depending 

10 

therefron and the rake arms 2 extending from 
the lower portion of the arm-carrying structure 
and in turn carrying or embodying sludge-engag 
ing and impelling elements, which function inci 
dent to the turning of the arm-carrying struc 
ture about the pier, or as otherwise expressed, 
incident to the turning of said arm-carrying 
structure about the vertically-extending axis 
Common to the concentric inner and Outer zones. 
The blades or paddles 48 are formed into one 

or more assemblies and are in effect current 
producing devices moving repetitively in closed 
paths from an axis of movement and are for 
integrating the flocs and conditioning them for 
Settleability. The blades as shown herein extend 
horizontally and constitute bladed elements pref 
erably arranged for functioning as sets within 
the flocculation zone 44. The blades or paddles 
are bodily movable in paths offset with respect 
to the vertically-extending axis that is common 
to the horizontally-concentric tank sections, or 
as otherwise expressed, the blades or paddles are 
disposed so as to be movable in paths non-con 
centric with respect to the horizontally-concen 
tric tank sections. 
The blades or paddles 48 as carried from the 

horizontally-extending shaft 45 or 46, as the case 
may be, have bodily movement in paths whose 
centers of motion are horizontally disposed. The 
bodily operative movement of the blades or pad 
dles 48 in the liquid within the inner or floccula 
tion Zone are in directions transverse the length 
of the blades. The paddles or bladed means 48 
may be described as functioning in the space be 
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tween the axis of the concentric sections and 
the interior of the partitioning wall 40 that con 
stitutes an apertured structure disposed inter 
mediate of the pier and the main tank structure. 
They may be referred to as functioning within 
the liquid retained within the flocculation zone 
between the pier or the depending arm-carrying 
Structure on the one hand and the interior of 
the intermediate wail or partition 40 on the other 
hand. The horizontally-extending paddle-carry 
ing shafts may be supported in any suitable man 
ner. In the construction shown these shafts 
derive support either in whole or in part from the 
intermediate partition provided by the annular 
Wall. The paddles 48 of the different sets parallel 
each other. 
As to the more specific arrangement, it will be 

noted that the sets of paddles are horizontally 
Spaced and are arranged so that the paddles con 
stituting one set are disposed at one side of the 
pier, or at one side of the rotatable arm-carrying 
structure which is turnably mounted upon the 
pier, while paddles of another set are disposed at 
an opposite side of the pier, or at the opposite side 
of the rotatable arm-carrying structure. In 
other words, these sets of paddles are disposed 
in different portions of the focculation space. 
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the sedimentation basin which would normally are imparted to the liquid within the inner floc 

culation zone shall not unduly extend into the 
outer or sedimentation zone the upper margin 
of the intermediate wall or partition 40 is at 
an elevation somewhat above the normal level 
of the liquid within the tank as determined by 
the overflow weir, or as otherwise expressed, as 
determined by the liquid outflow means leading 
from the Sedimentation zone. 
The cylindrical partition 40 is supported in 

any suitable manner as by the beam or truss 
construction broadly designated by 49 and which 
derives support from the boundary walls of the 
sedimentation unit, but it may also derive Sup 
port if desired from the central pier construction. 
In all of the arrangements described it is to 

be noted that there is in fact a flocculation trough 
or flocculation chamber structure wherein, the 
normal level of the liquid-solids mixture under 
going flocculation is substantially that of the 
liquid-Solids mixture undergoing sedimentation 
within the larger Sedimentation area; that this 
flocculation space is located within or at least 
extends within the Sedimentation Zone Or area 
as defined by the peripheral or boundary Walls 
of the sedimentation tank or basin; that each of 
the flocculation troughs or chambers has a bot 
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tom or delivery section which is substantially 
below the normal level of the body of liquid un 
dergoing sedimentation as defined and deter 
mined by the effluent launder construction; and 
that the lowermost area or edge of the discharge 
portion or of the discharge openings of the floc 
culation apparatus-while substantially below the 
level as determined by the effluent launder-is 
somewhat above the area or Zone wherein the 
scraping of the sedimented solids is effected by 
and because of the functioning of the scrapers 
or blades 23, which may be referred to and are 
referred to as the essential scraping elements of 
the scraping mechanism SM. It will also be noted 
that in the constructions as shown, portions of 
the raking mechanism extend under and operate 
in the space that is located under certain portions 
of the flocculator construction. 
The portions of the apparatus constituting 

what may be referred to as a flocculation trough 
or flocculation chamber structure may be viewed 
as a part of the influent supply means by which 
the liquid solids mixture to be subjected to sedi 
mentation is introduced and ultimately delivered 
into the sedimentation zone of the Sedimentation 
tank. 

It has been briefly mentioned before that sedi 
mentation is a function almost entirely of area. 
By available settling area is meant the maximum 
horizontal cross-section of the sedimenting fluid 
body. In this proposed device the fact that part 
of the volume of the tank or basin is set aside 
for flocculation and feed distributing purposes 
does not reduce or affect in any way the avail 
able settling area and therefore the strictly sedi 
mentation capacity of the unit. All of the Cross 
sectional area of the basin is still available and 
will be utilized for settling. As WaS pointed out 
before, the volume and therefore the depth of 
the sedimentation device is of no appreciable 
importance provided the feed is already properly 
flocculated. 

By the arrangements indicated in this inven 
tion, part of the otherwise useless volume or 
depth of the tank is set aside for flocculation 
purposes and provided with mechanical agitat 
ing means which greatly accelerate the processes 
of flocculation. In other Words, the volume of 
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be used merely for flocculation purposes under 
quiescent conditions is converted to use for floc 
culation under mechanically induced and accel 
erated conditions. It therefore follows that the 
flocculating efficiency of the flocculating com 
partment is just as great as it would be if it . 
were a separate unit, and the sedimentation eff 
clency and incidental flocculating efficiency of 
the complete basin is just as great as or greater 
than it would be if part of it were not so utilized. 
The result is that a combination unit is obtained 
having maximum flocculation and sedimentation 
efficiency. 
By locating the flocculating device immediately 

within the sedimentation zone, the flocs move 
or flow. from one zone into the other without any 
appreciable restriction or change in velocity and 
therefore are not subject to disruptive forces. 
This is a very important feature of this device 
as it is my experience that almost all other pos 
sible combinations of flocculating means or units 
and sedimentation units cause objectionable re 
striction, changes of velocity, and changes in dil 
rection of flow which are detrimental to the foc 
Structure. 

It may also be noted that the specific arrange 
ments indicated provide for the introduction of 
the flocculated feed at the point or location 
providing the optimum sedimentation conditions. 
By this is meant that the feed is introduced near 
the botton of the basin and at a point renote 
and equi-distant from the point or points of 
effluent discharge. 
duced quietly and is efficiently distributed. . . 
According to the broadest aspects of the in 

vention, it is directed to an associated floccula 
tion and sedimentation apparatus constituting a 
unit in which the level of the liquid within the 
focculator is substantially the level of the liquid 
within the sedimentation unit and in which the 

Also that the feed is intro 
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focculating unit has a discharge section which . 
provides a relatively free, easy and unobstructed 
flow of liquid which has undergone flocculation 
treatment and which has flocculated material 
Suspended therein from the flocculation Zone into 
the sedimentation zone and in a manner to avoid 
any substantial disrupting or breaking down of 
the formed flocs which have resulted from the 
carrying out of the focculation operation therein. 
According to the Specific embodiments of the 

invention as shown, and also according to the 
preferred embodiments thereof, the flocculating 
means is arranged with respect to the sedimen 
tation basin. So that an Operative portion of the 
flocculating means is located within or extends 
substantially into the sedimentation basin. How 
ever, according to the very broadest aspects of 
the invention, there is contemplated the possible 
employment of a flocculating means which is ar 
ranged with respect to the Sedimentation basin 
so that the functioning effects of the flocculat 
ing means and of the Sedimentation basin con 
stitute that of a single unit; and according to 
an arrangement such as that just referred to, 
the flocculating means does not necessarily ex 
tend into the sedimentation basin but it does 
necessarily open Or empty directly into such 
basin, whereby the advantageous effects of the 
combined parts enables a ready and efficient car 
rying out of a flocculation operation within the 
flocculating portion or section of the unit and 
a direct discharge of the flocculated liquid mix 
ture into the sedimentation zone or section of 
the unit in an easy gentle manner that avoids 
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disruption of the formed flocs to any substantial 
extent. 
What is claimed is: 
1. An apparatus for performing flocculation 

and sedimentation operations; which apparatus 
comprises, in combination, an open top sedimen 
tation tank having a bottom with boundary walls 
extending upwardly therefrom and having a 
settled solids discharge section leading from the 
lower interior portion thereof; an influent sup 
ply means including a liquid-surrounded floccu 
lation chamber structure wherein liquid having 
flocculatable solid material therein is received 
and from which the liquid with flocculated mate 
rial suspended therein is ultimately delivered into 
the Sedimentation zone of the tank; mechanically. 
actuated paddles operable within the flocculation 

20 

chamber structure for imparting to the liquid 
therein gentle, but positive, agitative effects con 
ducive to floc coagmentation and amassment; an 
efluent launder for withdrawing Superratant 
liquid from the upper portion of a body of liquid 
undergoing sedimentation within the sedimenta 
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tion zone and providing a means that determines 
the normal surface level of said body of liquid; 
and means operable over the bottom of the tank 
for mechanically impelling sedimented material 
to said settled solids discharge section; Said foc- . 
culation chamber structure providing a floccula 
tion section having Substantial extent within the 
confines of the tank, occupying only a minor sec 
tion of the upper surface portion of the body 
of liquor undergoing sedimentation, providing a 
floor portion immediately below the mechanically 
actuated paddles, but vertically spaced from the 
tank bottom, wherein there is realized the posi 
tive mechanical agitative effect of the paddles, 
and having discharge area providing constant 
hydraulic communication between the liquid un 
dergoing flocculation in the flocculation chamber 
structure on the one hand and the body of liquid 
undergoing sedimentation within the sedimenta 
tion zone on the other hand whereby the level of 
the liquid undergoing flocculation is at all times 
substantially that of the level of the liquid un 
dergoing sedimentation and whereby the liquid 
when flocculated within the chamber structure 
together with the floccuated material suspended 
therein can flow and drift freely, quietly and 
gently from said chamber structure through said 
discharge area and ultimately into the Sedimenta 
tion Zone. 

2. An apparatus as defined in and by clain i 
according to which the mechanically actuated 
paddles are realized by mechanical agitators com 
prising two or more rotatable parallel horizon 
tally-extending submerged shafts having hor 
izontally extending paddles supported thereby 
and radially spaced therefrom and operable to 
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substantially, horizontally, countercurrently and 
unobstructedly circulate a supply of previously 
formed flocs and throughout the liquid under 
going flocculation in the flocculation Zone of the 
partially submerged flocculation chamber struc 
ture and in the region immediately over the floor 
defining portion of the flocculation chamber 
structure. 

3. An apparatus as defined in and by claim i 
according to which mechanically actuated pad 
dles operable in the partially submerged floccu 
lation structure are provided by a mechanical 
agitator comprising a horizontally extending shaft 
having horizontally extending paddles supported 
thereby and radially spaced therefrom and op 
erable in a flocculation section directly Overlying 

20,971 
a section of the bottom of the sedimentation tank 
but separated therefron by and intermediate 
structural section constituting a floor portion of 
the flocculation section, also according to which 
the means operable over the bottom of the tank 
for mechanically impelling sedimented material 
to the settled solids discharge section of the tank 
comprises a rake carrying arm turnable about a 
vertically extending axis and movable through 
the space intermediate the underside of the bot 
tom portion of the submerged flocculation cham 
oer structure on the one hand and a correspond 
ing underlying section of the bottom of the sedi 
mentation tank on the other hand. 

4. An apparatus as defined in and by claiml 
according to which the liquid with flocculated 
material suspended therein is delivered by, along, 
through, and from a horizontally extending 
trough portion of the submerged flocculation 
chamber structure into the central portion of the 
sedimentation zone of the sedimentation tank. 

5. An apparatus as defined in and by claim 1 
according to which the bottom of the liquid-sur 
rounded flocculation chamber structure is pro 
vided with an apertured floor having a discharge 
area downwardly through which liquid with floc 
culated material suspended therein passes into 
the central portion of the sedimentation Zone of 
the sedimentation tank. 

6. An apparatus for performing flocculation 
and sedimentation operations which apparatus 
comprises, in combination, a sedimentation tank 
having a bottom with boundary Walls extending 
upwardly therefrom, and having a settled solids 
discharge section; an influent supply means in 
cluding as part thereof a horizontally extending 
flocculation trough which is normally partially 
submerged in the body of liquid undergoing sedi 
mentation in the sedimentation zone of the tank, 
within which focculation trough liquid with floc 
culatable material therein is received and hori 
Zontally along which said liquid flows preparatory 
to delivery of the liquid after flocculation into 
the sediminetation zone; mechanically actuated 
paddles operable within the trough for impart 
ing to the liquid therein gentle, but positive, agi 
tative effects conducive to floc coagmentation and 
amassment; an effluent launder for withdrawing 
supernatant liquid from the upper portion of the 
body of liquid undergoing sedimentation within 
the tank and providing a weir overflow that de 
termines the normal level of the body of liquid 
in the sedimentation zone of the tank; and means 
operable over the bottom of the tank for nine 
chanically impelling sedimented material, to said 
solids discharge section; said flocculation trough 
having substantial extent within the area as 
marginally defined by the upstanding boundary 
wall of the tank but occupying within the sedi 
mentation tank a space which is Small as com 
pared with that constituting the sedimentation 
zone within the tank, being constructed so as to 
provide a relatively horizontally extending pas 
sageway for liquid-Solids mixture Supplied there 
through, being defined as to a lower portion there 
of by a submerged bottom member located direct 
ly over but in vertically spaced relationship in 
respect to a section of the tank bottom and at 
an elevation substantially below the level of the 
body of liquid undergoing sedimentation as deter 
mined by the effluent launder, providing a floccu 
lation zone throughout which the functional ef 
fects of the nechanically actuated paddles ex 
tend, and having a discharge Section providing 
constant hydraulic communication with the liq 
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udd undergoing flocculation operations within 
the flocculation zone on the one hand and the 
body of liquid undergoing sedimentation within 

10 

the sedimentation zone on the other hand where 
by the level of the liquid within the flocculation 
zone is substantially that of the level of the liquid 
undergoing sedimentation within the sedimenta 
tion zone and whereby the flocculated liquid and 
the flocculated material suspended therein flows 
and drifts freely, quietly and gently through said 
discharge section to and ultimately into the sedil 
mentation zone. 

7. An apparatus as defined in and by claim 6 
according to which the partially submerged hor 
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izontally extending flocculation trough leads from 
the boundary wall of the sedimentation tank to a 
feedwell structure centrally disposed within the 
upper portion of the sedimentation tank, into 
which feedwell structure the liquid with floccul 
lated solid material therein is received by hord 
zontal flow from the flocculation trough and 
downwardly from which feedwell structure the 
liquid with flocculated material therein ultimately 
passes into the central section of the sedimenta 
tion zone within the sedimentation tank. 

8. A unitary sedimentation apparatus, con 
prising a tank provided with an effluent outlet, a 
sediment-discharge outlet, travelling mechanism 
for impelling sediment as sludge to said discharge 
outlet, partial partition means dividing said tank 
into two horizontally-concentric functionally dif 
ferent sections of which the inner functions as 
a flocculation zone while the outer functions as 
a sedimentation zone, influent means for supply 
ing incoming liquid to said flocculation Zone, and 
flocculating bladed means operable in Said floccu 
lation zone movable in paths non-concentric With 
said sections for coagmenting suspended solids 
into settleable flocs, which said partial partition 
means because of being left partially Open pro 
vides sufficient discharge area for the drifting 
and passage of floc-laden liquid from said floccu 
lation zone to said sedimentation Zone. 

9. A liquid-treating apparatus, comprising a 
tank having a liquid-holding section in which the 
surface level of the liquid therein is normally 
maintained relatively constant; partial partition 
means comprising a wallportion and a Submerged 
floor portion functionally dividing said tank into 
horizontally-concentric sections of which one 
provides an outer sedimentation zone extending 
the full depth of the liquid-holding section of 
the tank and one provides an inner flocculation 
zone having a depth less than that of the Sedi 
mentation zone and which Zones are in constant 
hydraulic communication through a submerged 
passage area provided because of the partition 
being only a partial one and which passage area. 
leads from a lower portion of the flocculation 
zone to the sedimentation zone; feed means for 
supplying incoming liquid to the flocculation Zone; 
liquid agitating means comprising motivated 
blades disposed for functioning movements within 
the flocculation zone; outflow means for conduct 
ing clarified effluent from the sedimentation Zone 
and having an overflow section that determines 
the normal surface level of the liquid within the 
tank; sediment discharge means leading from 
the lower portion of the tank; and sludge raking 
mechanism including a supporting member hav 
ing a vertical axis and including motivated out 
wardly-extending members providing sludge-en 
gaging elements turnable about said axis for in 
peling sediment from diverse sections of the tank 

75 bottom to said discharge means and of which out 

9 
wardly-extending members some portions there 
of have horizontal movement within a space in 
mediately below a portion of said partial part 
tion means. 

10. Apparatus according to claim 9, in which 
said sludge raking mechanism comprises an up 
standing pier entering said flocculation Zone and 
disposed so that said motivated blades operate 
in the space between it and the wall portion of 
said partial partition means. 

11. Apparatus for the flocculation and sed 
mentation of liquids, comprising a tank divided 
into hydraulically-communicating horizontally 
concentric inner and outer zones of which the 
inner one is a flocculation zone, while the Sur 
rounding outer one is a sedimentation Zone, liq 
uid-feeding means by which incoming liquid is 
delivered into the flocculation zone, outflow 
means by which clarified effluent liquid is passed 
from the sedimentation Zone, sediment-discharge 
means leading from the sedimentation zone, mo 
tivated raking means disposed for impelling sedi 
ment to Said discharge means, motivated liquid 
agitating means disposed for functioning within 
the fiOcculation zone and a fixed upstanding hol 
low structure in said tank, said motivated raking 
means including as a part thereof a rotatable 
structure encircling said fixed upstanding hollow 
structure. 

12. Apparatus for the flocculation and sedi 
mentation of liquids, comprising a tank, partial 
partition comprising a dividing Wall portion and 
a Submerged floor portion functionally dividing 
said tank into hydraulically-communicating hori 
zontally-concentric zones of which one is a floccu 
lation Zone and One is a sedimentation Zone, feed 
means for incoming liquid leading into the floc 
culation zone, outflow means for clarified effluent 
liquid leading from the sedimentation zone, sedi 
ment-discharge means leading from the Sedi 
mentation Zone, motivated raking mechanism 
for impelling sediment to said discharge means, 
and motivated liquid-agitating means for the 
flocculation zone comprising travelling bladed 
elements operatively supported from the dividing 
Wall portion of said partition. 

13. Apparatus for the flocculation and sedi 
mentation of liquids, comprising a tank, providing, 
a liquid-holding section having a sediment dis 
charge leading from the lower portion thereof; 
a liquid feeding means with a ported discharge 
section centrally disposed with respect to the 
marginal Wall of the tank; effluent means having 
an overflow portion that determines the normal 
operative level of the liquid within the tank; 
partition means dividing said tank into two func 
tionally different horizontally-concentric sections 
of which the inner provides a flocculation Zone 
wherein the incoming liquid is initially received 
from said ported section and the outer of which 
provides a sedimentation zone, which partition 
means comprises an upwardly-extending divid 
ing wall portion and a floor portion at an eleva 
tion above that of the main portion of the tank 
bottom and is left partially open to provide Sufi 
cient flow area leading from a lower portion of 
the flocculation zone to the sedimentation Zone 
for permitting the submerged passing and drift 
ing of liquid with fioc suspended therein from the 
focculation zone into the lower region of the 
sedimentation zone; motivated blade means op 
erable in said flocculation Zone within the hori 
zontal section thereof between said, ported dis 
charge section and said dividing wall portion 
and serving for agitating the liquid and thereby 
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coagmenting into settleable solids all flocculatable 
matter in the liquid; sludge raking mechanism 
having a supporting member providing a verti 
cally-extending axis and having motivated out 
wardly-extending members with sludge-engaging 
elements turnable in horizontal paths about said 
axis for impelling sediment from diverse sections 
of the tank bottom to said sediment discharge 
outlet and of which outwardly-extendihg mem 
bers Some portions thereof have horizontal move 
ment within the space immediately below at . 
least the dividing wall portion of said partition 
leaS. . 

14. A flocculation and sedimentation unit, com 
prising in combination, a liquid-holding tank, 
an intermediate partitioning means functionally 
dividing the liquid-holding section and tank into 
horizontally-concentric inner flocculation and 
Outer sedimentation zones that are in constant 
hydraulic communication through a sufficiently , 
large total submerged discharge area to permit a 
flow and drift of displaced liquid with solids 
matter suspended therein from the floccuation 
Zone into the sedimentation zone, liquid-supply 
means, upwardly-extending stationary structure 
constituting a part of said liquid supply means 
by providing a hollow upflow section terminating 
in a ported section from which the incoming liquid 
is initially delivered into the flocculation zone, 
outflow means determining the normal operative 
level within the tank and leading from the sedi 
mentation zone of the tank, sediment-discharge 
means leading from the lower portion of the tank, 
and sediment-transfer mechanism turnable about 
a vertically-extending axis and comprising a hori 
zontally-turnable arms-carrier deriving support 
from said upwardly-extending hollow structure, 
arms extending from said horizontally-turnable 
arms-carrier providing sediment-engaging ele 
ments disposed for impelling sedimented solids 
from diverse sections within the lower portion of 
said tank to said sediment-discharge means, and 
motivated liquid-agitating means comprising 
paddles functionally disposed for operating with 
in the liquid-holding space left between the ex 
terior of said horizontally-turnable arms-carrier 
on the One hand and the interior of said partition 
ing means on the other hand. 

15. Aflocculation and sedimentation unit, com 
prising in combination a liquid-holding tank hav 
ing a bottom and an upstanding peripheral 
boundary wall, partial partitioning means com 
prising an intermediate partitioning wall portion 
functionally dividing the liquid-holding section of 
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the tank into horizontally-concentric zones pro 
viding an inner flocculation zone wherein liquid 
is detained while being mechanically agitated and 
a surrounding sedimentation zone wherein con 
ditions are maintained favorable to quiescent 
settling, said partial partitioning means being left 
with a sufficiently large total submerged discharge 
area by which there is provided not only constant 
hydraulic communication between the zones but 
also for a relatively free flow and drift of displaced 
liquid with suspended flocs therein from the inner 
flocculation zone to the surrounding sedimenta 
tion zone as and when incoming liquid is de 
livered into the inner flocculation zone, liquid 
Supply means arranged for delivering liquid to be 
treated into the inner flocculation zone, outflow 
means leading from the surrounding sedimenta 
tion zone of the tank arranged for determining 
the normal operative level within the tank at an 
elevation somewhat below that of the top margin 
of the intermediate partitioning wall portion but 
substantially above that of the lowermost margin 
of the intermediate partitioning wall portion, sedi 
ment-discharge means leading from the lower 
portion of the tank, motivated sludge-raking 
mechanism for impelling sedimented sludge from 
diverse sections of the tank bottom to said sedi 
ment-discharge means, and motivated liquid 
agitating means comprising parallel horizontally 
extending bladed elements operatively disposed 
within the liquid-holding section of the inner 
flocculation zone and carried so as to have opera 
tive movements within the liquid in directions 
transverse to their length. 

6. A flocculation and sedimentation unit as 
defined in and by claim 15, according to which the 
motivated sludge-raking mechanism for impell 
ing sedimented sludge comprises a vertically 
extending horizontally-turnable arm-carrying 
Section having extent within the central portion 
of the inner flocculation Zone, and according to 
which the motivated liquid-agitating means com 
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prises a plurality of sets of parallel horizontally 
extending paddles, there being a set of paddles 
disposed in the space between one side of the hori 
Zontally-turnable vertically-extending arm-carry 
ing section on the one hand and the interior of 
the intermediate partitioning wall portion on the 
other hand, while another set of paddles has simi 
lar disposition in the space between an opposite 
side of said arm-carrying section on the one 
hand and the interior of the intermediate parti 
tioning wall portion on the other hand. 

GEORGE. M. DARBY. 

50 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  


