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This invention relates to a method and appa 
ratus ior'effecting ‘clarification of turbid liquids 
involving ?occulation preparatory to sedimenta 
tion or ?ltration, and particularly to steps or 
features relating to flocculation when induced by 
mechanical agitation. ‘This invention is an im 
provement upon or applicable to the method and 
apparatus shown. described and claimed in the . 
Smith Patent No. 1,893,451 granted January 3, 
1933. , 

The'environment of the present invention and 
its general position in respect to the art to which 
it particularly pertains is readily appreciated if 
one considers the same in connection with the 
prior Hoover and Downes U. S. Patents No.‘ 
1,752,789 and No. 1,752,795, each granted vApril 
1, 1930 and the above-mentioned Smith U. S. 
Patent No. 1,893,451 granted January 3, 1933. 
The three patents just referred to and the sub 

ject matter thereof and the locality‘ of employ 
ment for the present invention are discussed and 
tersely pointed out in the early portion of the 
speci?cation of the parent application, to wit, 
application 'Serial No. 27,014‘ ?led'on' even date ‘ 
herewith. I 

1 An object of the invention is to provide a 
method and to providevapparatus for performing 
the method according to which there is realized 
and controlled a degree and type of agitation 
effective and bene?cial in and for the formation 
of ?ocs of uniform and substantial size. ' 
A further object of the invention is to provide 

an arrangement of means by which the liquid ' 
undergoing ?occulation is subjected to an agita— 
tion of a character to‘e?ectively aid ?oc forma 
tion and, in association therewith, means for 
ba?iing the ?ow of liquid undergoing treatment 
in a manner which will result in an effective con 
tasting and such degree of detention as will sub 
stantially avoid or eliminate what is frequently 
referred to as short-circuiting of portions of the ' 
?owing stream. . _ _ 

There is being filed concurrently herewith a 
companion application for patent entitled "Floc 
culation—Serial No. 27,014” executed by the un 
dersigned as joint inventors on even date with 
the execution by the undersigned as joint in 
ventors of the present application which has 
been entitled “?occulation-Serial No. 27,015”. 
This patent application Serial No. 27,015. may be 
considered in certain respects as complementing 
the companion patent application Serial No. 
27,014. In said companion patent there appears 
and have been employed certain terminology or 
expressions and certain explanatory de?nitions 

which are pertinent to and helpful in connection 
herewith and for that reason cross reference has 
herewith been made to said companion patent 
application Serial No. 27,014 with the understand 
ing that the pertinent matter of said companion 
case is to be considered as having been set forth 
and incorporated herein. 
The present invention particularly pertains to 

a ?occulation apparatus according -to which there 
is a general longitudinal flow from an in?uent 
section at one side or end portion of a tank or 
basin and an eiiluent discharge leading from an 
opposite side or end portion of the tank or basin, 
according to which the longitudinally ?owing 
stream is subjected to agitation of a character 
to aid ?occulation by means of_ several paddle 
constructions as provided by horizontally and 
transversely extending shafts upon and by means 
of which the agitating paddles are carried in a 
manner to be rotated about horizontally extend 
ing axes in vertically extending planes paralleling 
the general direction of longitudinal ?ow, and 
in which there is provided one or more trans-. 
versely extending bailles or partial partitions 
(sometimes referred to herein as upper transverse 
ba?ies or partial partitions) each of which 
traverses an upper section of the tank or basin 
in a manner to prevent a direct short-circuiting‘ 
of a portion of the liquid undergoing treatment 
from the in?uent to the e?iuent section of the 
tank. Different forms of apparatus embodying 
this basic feature are shown. ' ' 
According to one arrangement (herein referred 

to as the ?rst arrangement) it will be noted that 
there is provision for the return of formed ?ocs 
along a lower path from subsequent or suc 
ceeding sections of the ?occulator to preceding 
sections of the ?occulator as such sections are 
formed and de?ned by the paddle and ba?le ar 
rangements thereof. According to the arrange- 
ment just‘referred to. it will be noted that all 
the paddles rotate in the same direction, that is, 

_ the paddles when they are in their uppermost 
position move in the general direction of longitu- ' 
dinal ?ow, whereas when in their lower position 
they move in a direction counter to the general 
?ow. It will also be noted, as above pointed 
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out, that these upper transversely extending I 
ba?ies prevent longitudinal short-circuiting even 
though the paddles when in their uppermost sec 
tions are traveling or moving in the general di 

rection of ?ow. _ ' p According to another arrangement (herein re 

ferred to as the second arrangement) ‘there is 
employed ‘in conjunctionwith the transversely‘ 
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extending upper set of battles a lower transverse 
bame or battles that extend the full width of the 
tank whereby an under-and-over baiile ?ow in 
a general longitudinal direction is necessarily 
realized as the apparatus functions. According 

. to thissecond arrangement someof the sets of 
paddles rotate in one direction and others of the 
sets of paddles rotate in an opposite direction. 
.In conjunction. withthis second arrangement it 
is to be noted that the battles prevent any shorte 
circuiting or longitudinal ?ow. 
According to a third arrangement, all of the 

paddles rotate in the same direction, to wit, in a 
manner such that the paddles when in their up 
permost position travel in the general direction 
of ?ow, whereas when in their lower position 
they travel counter to the general direction of 
longitudinal ?ow. According to this third ar 
rangement,,some of the transversely extending 
baiiies may be considered as constituting an upper 
set and there is also provided a lower transversely 
extending ba?le or baiiles whereby a sinuous ?ow 
of liquid in va general longitudinal direction is 
obtained. According to the third arrangement, 
a certain passageway or passageways are pro 
vided through the lower transversely extending 
ba?le or baiiles whereby there is permitted a re 
stricted but de?nite back-?ow of formed ?ocs 
from a subsequent or succeeding section of the 
?occulator to a preceding section thereof. The 

> , upper transverse babies in this third arrangement 
prevent a short-circuiting of longitudinal ?ow 
from the in?uent to the eiiiuent section even 
though the paddles when in their upper position 
move in that general direction. ' 
The invention revolves about the features of 

construction and the mode of operation thereof as 

and claims, parts or features are identi?ed by spe 
ci?c names for convenience but such are intended 
to be as generic in their application as the art will 
permit.. ' r 

In the accompanying drawings which consti 
tute a part of this speci?cation, there have been 
illustrated or indicated the best and most char 
acteristic embodiments of. the invention known 
to the undersigned, but such are to be regarded 
as typical only of many possible embodiments or 
features and the invention is not to be limited 
thereto. In the drawings like or similarly func 
tioning parts are indicated by the same reference 
characters. Reference is hereby made to-said 
,drawings which form a part of this speci?cation, 
and therein I 

Figs. 1 and 2 are plan and vertical longitudinal 
sectional views illustrating the ?rst arrangement 
previously referred to, Fig. 2 being a sectional 
view taken as on the vertical plane indicated by 
the line 2-2 of Fig. 1 looking in the direction of 
the arrows; 

Figs. 3 and 4 are respectively plan and vertical 
longitudinal sectional views of the second ar 

' rangement previously referred to, Fig. 4 being a 
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sectional view taken as on the vertical plane in 
dicated by the line ‘4-4 of Fig. 8 looking in the 
direction of the arrows; and ' 

Figs. 5 and 6 are respectively plan and vertical 
longitudinal sectional views of the third arrange 
ment previously referred to, Fig. 6 being a sec 
tional view taken as on the vertical plane indi 
cated by the line 6-8 of Fig. 5 looking ‘in the 
direction of the arrows. 

- Reference will now be made to the drawings in 
detail. 
The ?occulator tank or basin designated by I 

In the following description. 

has a bottom 2, upwardly extending boundary 
walls 3, 4,‘ 5, and 6, an in?uent trough or feed 
supply 'I by which the incoming solids-liquid mix 
ture to be subjected to ?occulation is supplied to 
the tank through the in?uent openings 8, and an 
e?luent trough or conduit 8 forconducting the 
solids-liquid mixture from the ?occulation zone 
which has been subjected to the ?occulation op 
eration and whichlpasses thereto through the 
e?luent discharge openings or passageways l0. 
The in?uent solids-liquid mixture, referred to as 
being supplied through the in?uent trough, is 
frequently a liquid which has been chemically 
dosed as an important part of the ?occulating 
process and as to which there has been an inti 
mate and violent mixing of the dosing chemical 
with the liquid to be subjected to ?occulation 
treatment; it is to be understood, however, that' 
the present invention is not necessarily limited 
to a chemically dosed liquid, as it is applicable 
to turbid liquids having solids in suspension 
therein which have not been chemically dosed. 
The in?uent openings 8 and the e?iuent' dis-K 

charge openings iii are located in the upper por 
tion of the boundary wall with the ~result that 
"they determine the minimum height of the body 
of liquid within the tank, but it 'is to be noted 
that the in?uent supply arrangement and the 
eiiiuent discharge construction of the tank or 
?occulation basin can be the same as that shown 
in said Smith Patent 1,893,451. - ' 
In each form of apparatus illustrated there are 

shown four sets of paddle agitators, shown re 
spectively as A, B, C, and D, each set being pro 
vided by a horizontally and transversely extend 
ing shaft-ii vcarrying sets of paddles l2 and II. 
Between each set of paddle agitating mechanism 
there is located a baiile or partial partition that 
extends transversely the full width of'the tank 
but for only a portion of the vertical depth _of 
the tank. These partitions, designated E, F, and 
G, in conjunction with the paddle agitators re 
ferred to, in eifect de?ne a longitudinally ar 
ranged series of transversely extending ?occulat 
ing compartments or spaces which may be desig 
nated K, L, M, N. "At least some, if not, all, of 
the transversely extending partitions or bailles 
referred‘to are ‘located in the upper interior por 
tion of the sedimentation tank or basin. Suitable 
mechanism broadly designated X for rotating the 
paddle agitators, is employed for turning or ro 
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tating the shafts and paddles in the directions - 
indicated by the arrows in the respective ?gures. 
The mechanism designated 1: is sometimes re 
ferred to as a'motivating mechanism from which 
the several sets of paddles or paddle agitators 
are driven. - - ‘ 

In the arrangement of Figs. 1 and 2--the 
. arrangement herein referred to as the ?rst ar 
rangement-the solids-liquid mixture which is 
being subjected to the ?occulation operation has 
.a path of travelas above indicated longitudinal 
ly through the tank or basin and during its pas 
sage in this manner -it ‘ successively ‘passes 
through the ?occulating compartments or spaces 
K. L, M. N. In each it is subjected to the agi 
tative e?'ect of- the paddles, all of which move 
so that when in their upper positions or upper 
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zones of movement they are moving or traveling V 
- in the general direction of flow, and so that when‘ 
in their lower positions or lower zones of move 
ment they are traveling counter to the general 
direction of ?ow. ' ' 

In this ?rst arrangement, all of the trans 
ver'sely extending baiiies are located in the upper 
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2,081,851 
interior portionof the tank or basin. The lower 
portion of the tank. or basin is therefore‘ unob 
structed through its entire length and width, 
‘with the result that as the apparatus functions 
?ocs which have been more or less completely 
formed can pass or be passed from the subse 
quent or succeeding portions of the tank or basin 
to the preceding sections or portions thereof. 
In other words. formed fiocs can be passed from 
the subsequent compartment or ?occulating 
space N to and into the preceding ?occulating 
space M. thence from M to a still further pre 
ceding section L ultimately to the ?rst or initial 
preceding section K. In other words, by this 
mode of operation and arrangement, ?ocs can 
be passed from what may be considered as the 
delivery compartment ultimately into the initial 
receiving compartment, whereby the formed 
fiocs can in effect inoculate or aid in the forma 
tion of '?ocs as the process proceeds. 

In the arrangement of Figs.,3 and 4, to wit, 
the second arrangement .previously referred to, 
there is a general longitudinal ?ow through the 
tank or basin. but in the instance of this second 
arrangement one of the transversely extending 
bafiies—baf?e'F-is located at the lower interior 
portion of the tank whereby in the lower portion 
of the tank the ?rst half is effectively separated 
from the lower portion of the second half. Ac 
cording to this second arrangement. the shafts in 
compartments K and L rotate in opposite direc 
tinns thus imparting opposite types of rotative 
effect upon the stream of solids-liquid mixture 
?owing past the same. The same is true of the 
paddle arrangements in the second half of the 
tank and the same is true of the paddle arrange 
ments on opposite sides of the lower transverse 
partition or baffle F. It will therefore be seen 
that the lower transverse partition F prevents 
any longitudinal short-circuitina‘ along the lower 
interior portion of the tank and that the upper 
transverse partitions prevent any longitudinal 
short-circuiting along the upper interior portion 
of the tank. 
As to the arrangement of Figs. 5 and 6,‘ to wit. 

the third arrangement referred to. the paddles 
all operate in the same general direction and 
manner as the paddles of the first arrangement. 
In the third arrangement. however. one of the 
transversely extending bafiies--ba?ie F-,-is lo 
cated at the lower interior. portion of the tank. 
This lower baffle or partial partition .15‘ is ap 
proximately half way between the in?uent and 
the eiliuent sections of the tank and is provided 
with one or more relatively small passageways i5 
by which a certain amount of formed ?ocs can 
pass or be passed from a subsequent or delivery 
section of the tank to a previous or initial liquid 
receiving section of the tank whereby the thus 
returned ?ocs can serve or aid in effecting the 
desired ?occulation ‘operation. The arrange 
ment of the baiiies or‘ partial partitions of Figs. 
5 and 6 is-such that there is a sinuous or mean 
dering ?ow of fluid in a longitudinal direction 
very much after the order of the ?ow which will 
be realized in the-apparatus of Figs. 3 and 4. 
As has been pointed out in the companion case 

which is herein referred to. it has been found 
that the degree of flocculation is in proportion 
to the number of paddle impacts, that is. a 
small diameter mechanism, operating at a rela— 
tively high speed will give better results than a 
relatively large diameter unit operating at lower 
speeds. This is explained due to the multiplied 

_ 3 

amount of turbulence set up around the paddle 
blades. We have found that the best results can 
be obtained with paddle diameters equal to about. 
0.6 to 0.8 the ?uid depth and paddle speeds with 
given velocities of from 0.6 to 1.8 it. per second 
at the periphery. 

It has also been found that the process of _ 
?occulation can be greatly accelerated by_re 
turning some of the larger and bulkier ?ocs from 
the later or subsequent stages of the ?occulation 
reaction to the earlier stages._ in other words, 
by a certain inoculation of the‘ un?occulated 
liquid with liquid containing ?ocs in an advance 
stage of development, and it has also been found 
that it is better to do this in successive stages, 
that is, by returning formed ?ocs from the sec— 
0nd stage to the ?rst stage, from the third to the 
second. from the fourth to the third and‘ so on. 
rather than by a direct return of ?ocs from the 
fourth stage or compartment N to the ?rst stage ' 
or compartment K. and it is for this reason that 
the mode of return illustrated in conjunction 
with the ?rst and third arrangements described 
herein has been employed. As to the‘ vertical _ 
height or death of the battles or partial parti 
tions. these should be from one-third to three 
fourths of the ?uid depth. 

It will be understood that while the elements 
and advantages of this device have been de 
scribed by certain speci?c embodiments. ‘that 
there are many other possible arrangements 

. which will. combine the essential features there-‘ 
of. 

- The invention possesses objects and features - 
of advantage other than those which have been 
speci?cally enumerated but which will be mani 
fest from the foregoing description. 
What is claimed is: - 
1. In a ?occulating apparatus. a tank or basin 

having an in?uent section located at one end 
portion thereof and a. submerged e?iuent out?ow 
section located at the opposite end portion there_ 
of and through which tank the liquid flows along 
a longitudinally extending path from the in?uent 
section to the effluent out?ow section; baiiies 
that extend transversely the full width of the 
tank. that extend only part way of the interior 
height of the tank and that divide the tank into' 
a horizontally arranged series of transversely ex 
tending sub-compartments ‘which are in serial 
communication with one another; agitating 
means located within the sub-compartments and 
provided by a plurality of parallel rotatable pad 
dle sets comprising longitudinally spaced trans 
versely-extending rotatable shafts carrying rela 
tively horizontally extending paddles of-which 
paddle sets the adjacent longitudinally spaced‘ 
sets are disposed at opposite sides of ‘a trans 
versely extending baffle corresponding thereto. 
which said shafts and paddles functionally 
operate in submergence in the liquid. the top 
surface of which liquid is above the lowermost 
flow de?ning portion of the effluent out?ow sec 

' tion; and means for rotating said shafts. 
2. A construction as defined in and by claim 1, 

according to which all of the transversely extend 
ing baffles extend downwardly within the tank 
from the upper interior portion of the tank but 
terminatea substantial distance above the bot 
-tom of the tank; and according to which the 
shafts carrying the several paddles all rotate in 
the same direction and in a manner whereby the 
paddles when in the uppermost position there 
for constantly move in a direction leading from 
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the in?uent section of the tank towards the ef 
?uent section of the tank, and whereby the 
‘paddles when in the lowermost position therefor 
move in a direction leading from the e?iuent sec 
tion towards the in?uent section whereby a cer 
tain amount of formed ?ocs are caused to 
countercurrently move from subsequent sub 
cornpartments below and past the lower edge 
portions of the bai?es to and into preceding sub 
compartments. I 

3. A construction as de?ned in and by claim 1 
according to which certain alternate transversely 
extending bailles extend downwardly from the up 
per interior portion of the tank for a substantial 
distance within'the liquid within the tank but 
terminate adistance above the bottom of the 
tank, and according to which an intermediate 
transversely extending baille extends upwardly 
from the bottom of the tank but terminate a 
substantial distance below the upper interior 

- portion of the tank whereby the upper edge of 
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the baille is continuously submerged, thus pro 
viding an over-and-under baille type of con 
struction. ' 

4. A construction as de?ned in and by claim 1 
according to which certain alternate transversely 
extending ba?les extend downwardly from the 
upper interior portion of the tank for a substan 
tial distance within the liquid within the tank 
but terminate a distance above the bottom of 
the tank; according to which another trans 
versely extending baille extends upwardly from 
the bottom of the tank but terminates a substan 
tial distance below the upper interior portion of 
the tank so that the upper edge of said baille is 
continuously submerged and whereby because of 

i the baffle arrangement de?ned there is‘ provided 
_ an over-and-under ba?le-type of construction; 
according to which a certain portion of each 
baffle that'extends upwardly from the bottom 
of the tank is provided with a continuously 
open passageway therethrough for permitting 
during the normal functioning of the appa 
ratus a back-flow of countercurrent movement 
along the bottom of the tank of some of the 
formed ?ocs; and according to which the shafts 
carrying the several paddles all rotate in the 
same direction and in a manner whereby the 
paddles when in the uppermost position there 
for move in a direction leading from the influent 
section of the tank towards the eilluent section,v 
and " also whereby the paddles when in the 
lowermost position therefor move in a direction 
leading from the effluent section of the tank 
towards the in?uent section. 

5. In a ?occulating apparatus a tank or basin 
' having-an in?uent section located at one end 
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portion thereof and an effluent section leading 
from the opposite end portion thereof and 
through which tank the liquid undergoing ?occu 
lation has a relatively longitudinal flow past and 
‘below baiiles that extend transversely the full 
width of the tank, that extend downwardly 
within the tank only part way thereof, that di 
vide the tank into a horizontally and longi 
tudinally arranged series of transversely ex 
tending sub-compartments which are in serial 
communication‘ with one- another; agitating 
means located within the sub-compartments and 
provided by horizontally and transversely ex 
tending rotating shafts carrying relatively hori 
zontally extending paddles, which shafts are sub 
merged in the liquid undergoing ?occulation; 
and means for rotating said shafts. 
6. An apparatus for ?occulation comprising, 

2,081,851 
in combination, a rectangular basin for holding 
the liquid undergoing a ?occulation treatment 
and having a feed therefor at one end portion 
thereof and a discharge at the opposite end por 
tion thereof thus providing for a general longi 
tudinal ?ow throughout the basin; a plurality 
of parallel horizontally and transversely extend 
ing rotatable shafts located within the basin be 
low the top portion thereof and positioned so as 
to be submerged in the liquid undergoing ?occu 
lation; a multiplicity of horizontally and trans 
versely extending paddles that derive support 
from and that are spaced from said shafts and 
which are operated through the medium of said 
shafts to gently agitate the liquid undergoing 
?occulation at a rate adequate to maintain the 
solid matter in suspension but insu?lcient to 
interfere with ?oc formation; said basin being 
divided into a series of communicating compart 
ments by transverse, vertical baiiles constituting 
partial partitions located between the paddle 
shafts-extending downwardly from the upper in 
terior portion of the basin and serving to con?ne 
upper sections of the liquid against movement 
in a horizontal path longitudinally past the thus 
located bailles; said paddles being rotated in 
such a manner that at the top of the rotational 
cycle thereof the movement is in a general di-‘ 
rection which is the same as that of the general 
flow from the feed to the discharge portion of 
the basin and also such that at the bottom of 
the rotational cycle thereof they move in a gen 
eral direction which is counter to that of the 
general ?ow. 

7. An apparatus for ?occulation comprising a 
rectangular basin, a feed therefor at One end 
portion thereof, and a discharge at the opposite 
end portion thereof, a plurality of transversely 
and‘ horizontally extending parallel rotatable 
submerged shafts located within the basin, a 
multiplicity of horizontal paddles supported by 
but spaced from the shafts and so operated as 
to agitate the ?uid undergoing ?occulation at a; 
rate adequate to maintain the solid matter in 
suspension but insufficient to interfere with ?oc 
formation; which said basin is divided into 
series-connected compartments by transverse 
.vertical baffles that are located between the said 
paddle shafts; which said baflies extend down 
wardly from the upper interior portion of the 
basin to a locality from one-third to three 
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fourths of the depth of the basin, and wherein ‘ 
the paddles are rotated in such a way that at the 
top of the rotational cycle they are sweeping in 
the same direction as the general ?ow, and at 
the bottom of the rotational cycle counter to 
the general ?ow of liquid'from the feed end to 
the discharge end. 

8. In a ?occulating apparatus, a tank having 
an influent section at one end portion thereof, 
a submerged eilluent section at the opposite end 
portion thereof, ba?les that extend transversely 
of the tank for the full width but not for the 
full depth of the liquid holding section thereof 
and thus dividing the tank into a longitudinally 

, arranged series of transversely extending sub 
compartments in communication with each 
other, of which ba?les those constituting one 
alternate set extend from the upper interior por 
‘tion of the tank or basin downwardly within the 
liquid holding space of vthe tank but so as to 
have spaced relationship with‘ the tank bottom, 
of which an intermediate baf?e'exten‘ds ,up— 
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wardly from the bottom of the tank for a part ' 
way only of the liquid holding section of the 76 
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ing compartments by extending downwardly‘ tank thus terminating a distance below the up 
permost interior portion of the tank whereby 
the upper portion of the intermediatebaiile is 
normally submerged, the intermediate baille hav 

' ing a passageway through the lower portion 
thereof for permitting a back?ow in the nature 
of- a countercurrent return of some liquid con 
taining formedv?ocs from‘ a subsequent section 
of the tank to a preceding section of the tank. 

9. In the art of ?occulation apparatus com 
prising a ?occulation tank sub-divided by par 
tial partitions extending the full width of the 
tank but vertically for only a part of the'depth 
of the interior of the tank. into a plurality of 
serially arranged rectangular compartments dis 
posed parallel to each other and of which adja 
cent compartments are in constant hydraulic 
communication with each other through pas 
sageways left within the interior of the tank, 
means by which the incoming liquid to be sub 
jected to a ?occulation operation is introduced 
into the tank at one end section thereof, means 
located at the opposite end section of the tank 
providing a submerged discharge through which 
liquid with ?oc colonies therein can freely drift 
from the ?occulation zone provided within and 
by the serially arranged rectangular compart 
ments of the tank, motivating means and suc-_ 
cessive sets of mechanical means actuated from 
said motivating means, said sets being disposed 
for operation in successive compartments, con 
structed for inducing uniform agitation, for pro- - 
viding ?ow movements in vertically extending 
planes paralleling the general direction of liquid 
?ow through the tank, of an intensity adequate 
to maintain a‘ substantially homogeneous ?oc 
suspension but not of an intensity su?lcient to 
interfere with ?oc formation, and having opera 
tive movements of a character for inducing sub 
stantially horizontally unobstructed countercur 
rent flow conditions for localized sections of liq 
uid carrying?ocs in suspension. ’ 

I 10. An apparatus for ?occulation comprising, 
in combination, a- rectangular basin for holding 
liquid undergoing a ?occulation treatment and 
having a feed therefor at one end portion thereof 
and a discharge at the opposite end portion there 
of thus providing‘ for a general longitudinal liquid _ 
?ow through'the basin; a plurality of parallel 
horizontally and transversely extending shafts 
operatively positioned‘ with respect to the basin; 
a multiplicity of horizontally and transversely 
extending paddle sets that derive support from 
and that are spaced from said shafts, means for 
operating said paddle sets in a manner to posi 
tively but gently agitate the liquid undergoing 
?occulation at a rateadequate to maintain the 
solid matter in suspension but at a rate insu?i 
cient to interfere with ?oc formation; trans 
verse ba?les extending the full width of the in 
terior of the tank and constituting partial par 
titions located between the paddle sets sub 
dividing said basin into a series of communicat 
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from the upper interior portion of the basin and 
serving to con?ne upper sections of the liquid 
against movement in a horizontal path longi 
tudinally past _ the thus located baf?es; .said 4 
paddle sets‘ being movable each in a cyclic path 
in which the movement at the. upper portion of , 
the cycle is in a general direction which is the 
same as that of the general liquid ?ow from the 
feed end portion to’ the discharge portion of the 
basin and in which the movement at the lower 
portion of the cycle is in a general direction 
which is counter to that of the general liquid - 
?ow. - 

11. In apparatus for coagmenting ?occulat 
able matter in liquid passing therethrough, a. 
basin for holding the liquid while' undergoing 
agitation conducive to ?occulation and having 
a continuous straight longitudinally extending 
bottom section, means by which the liquid is 
fed to and distributed at and along one end, 
section of the basin, a submerged discharge dis 
posed along andv leading from the oppositeend 
section of the basin, transverse bailles constitut 

’ ing partial partitions located over the straight 
longitudinally extending bottom section and exy 
tending the full width of the interior of the 
basin but vertically only part way of the height 
of the interior of the basin whereby the basin 
is divided into transversely extending sub-com 
partments longitudinally disposed one after the ' 
other and‘ of which the adjacent sub-compart 
ments are in free ?ow hydraulic communica 
tion with each other, agitator means comprising 
longitudinally spaced horizontally and trans- ‘ 
versely extending shafts and sets of transversely 
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extending paddles carried from said shafts and ' 
positioned so that successive sets of longitudi 
nally spaced paddles are provided for imparting 
agitative effects conducive to ?occulation in suc 
cessive sub-compartments, and means for im 
parting agitative movements ultimately to said 
paddles. ' v 

12. In apparatus as de?ned in and by claim 11 
an arrangement according to which the trans 
verse ba?ies constituting the partial partitions 
are vertically spaced from the bottom of the 
tank whereby a free ?ow passageway is provided 
for and below each partition. , 

13. In apparatus as de?ned in and by claim 11 
an arrangement according to which at least one 
of the transverse ba?les constitutes a partial 
partition which is vertically spaced from the bot 
tom of the tank whereby a free ?ow passage 
way is provided for and below the partition 
while another of the partitions extends upwardly 
from the bottom of the tank but only part way 
of the interior height of the tank whereby a 
free ?ow passageway is provided for and above 
the same. _ 
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