
2,546,691 March27?1951 W H GREEN 
COAGULATING APPARATUS 
Filed Sept?3, 1947 

*****************4*4*4*4*************4*4**** 

IW/EWTOR, 

? areerz BY 

  

  

  





2,546,691 
3 

Sulted in particle collisions conducive to Coagu? 
1ation In all Such apparatus the mOSt apparent 
and greatest anount of movement of the 1iquid 
in paSSing through the COagulating SpaCe is the 
COntinUlOuS longitudinal forWard mOVernent fronn 
inlet to Outlet, the maOVing paddleS merely CauS 
ing Some local turbulence in this pattern of floW. 
SinCe the greatest permissible velocity of Such 
paddles is generally considered to be 1?2 t02 feet 
per second it is obvious that a very elaborate 
paddle System iS required to Secure enough Colli? 
Sions to produce maxinnunn COagulation. I have 
found that a greater number of particle collisionS 
Suitable for producing COagulation Can be had in 
an apparatus and by the flow patterra herein de? 
SCribed in the Same Or leSS Space and time It 
Will be noted alSo that with the apparatus and 
flow pattern herein proposed the particle Colli? 
sions are not due prinaarily Or chiefly t010Cal and 
temporary eddies but to SuStained more or leSS 
paralle Somewhat distorted flows or CurrentS 
between which there is a shearing or rolling aC? 
tion tending to roll up larger floCS. 

?t Will be Obvious that a combination Of me? 
Chanical agitation and bafleS?Such as uSedin the 
prior art, is a Very eXpensive Way of proViding 
Coagulation Moreover the flocs formed by this 
treatment are quite fragile and light S0that great 
Care is needed in handling thern to avoid breaking 
thern up. Another drawback Of Such priOr art 
Structures is that they have generally Submerged 
bearings and that the agitators are not acceSSible 
for inSpection and repair without draining the 
entire baSir1. 

It is the principal object of my invention to 
aVOid these drawbackSand to Obtaing00d flOCCU1 
lation, With the formation Of tougher and heavier 
floCS?in a cheaper manner. More Specifically I 
have foundthat I Caneliminate all bafles and Still 
maintain What may be Called Self-Contained agi 
tation Zones which effectively prevent Short-cir? 
Cuiting of liquid from inlet to outlet. 
These inprOVenaents are Obtained by uSing in? 

Stead Of the paddle agitators of the prior art, a 
type of rotor which pumps a large Volume of 
1iquid and establishes in the liquid what may be 
termed a closed Cycle vortex and by mounting 
and dimensioning Such rotor Or rotOrS?in Such a 
mannerthat the vortex Orvorticesset up embrace 
the entire liquid in the baSin I am aware that 
rotors of the general type employed herein are 
not neW but have been Ulsed heretofore for nixing 
of liquid and chemicals?forstirring liquidsto aid 
in Solution of Solidsorto keep Solids in SuSpension, 
Or.the like, but aS far aS I know, they have not 
been uSed in and not been Considered Suitable 
for flocCulation The vortex Created by these 
rotors has not been thought a propertype of agi 
tation for Coagulation, as the general theory of 
the prior art of flocCulation Was that Only very 
gentle agitation without turbulence, Was permis? 
sible I believe that I am the first to discover 
the advantages of such rotors forthe preSent pur 
pose and the need for their being properly de 
Signed and placed relative to other parts if all 
pOSSible benefits are to be had, and to disclose the 
principles and limitations of Such deSign and 
placing. 

I have found that the vortex type agitation is 
very Suitable for coagulation and affords many 
advantages Over paddle agitation The number 
of collisions between particles of different Size and 
age which lead to Coagmentation and amaSSment 
offlocs is by far higherin this type of agitation. 
This is due to the intricate flow pattern set Up by 
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these rotors, wherein the liquid moves in all three 
dimensions inStead Of the Simple rotation Of the 
priOr art Of COagulation Therefore floCS form 
inore rapidly and becone tougher and heavier. 
Furthermore the WorteX Set Up around a rotor of 
thiStype tends to maintain itSelf i e.the liquid 
approaching a rotor on itS Way through the baSin 
is positively pulled into, and held for a period of 
tinne in, the WorteX It is deSirable that the 
amount of the vortex flow is such that all liquid 
in its ZOne Of influenCe normally paSSes at least 
twice through the vortex. Thus the liquidis de 
flected fron1 its general forward flow through the 
baSin from inlet to Outlet the Wortex Set up by 
Such a rotor accomplishing what prior art had to 
aCCOmplish by bafles: it preventS Short-Circuit 
ing With a rotor of this type the direction of 
forward flow through the flocCulation Chamber iS 
Of noinaportanCe Whetherthe general direction 
Ofthrough flow be horiZOntal aSiS uSual in Sepa? 
rate COagulating apparatuS, Or vertical, as fre 
quently uSed in a floCCulation chamber which is 
Surrounded by a Sedinentation chamber the 
liquid Will be deflected from the forward flow and 
held for a period of time in the wortex. There 
fore the liquid may enter the flocculation cham 
ber at any Convenient point and be withdrawn 
from any COnvenient p0int aS long as the rotoris 
interp0Sed in the path of the liquid from inlet to 
Outlet The Same is not true of paddle agitation, 
where a definite relation must be established be 
tween the direction Of the through flow and that 
ofthe rotation Set up by the paddles and the inlet 
and Outlet therefore Carefully located. 
In Order to obtain theSe reSults the rotor has 

to be Carefully dimensioned and proportioned and 
properly pOSitionedin relation to the liquid in the 
basin Thus I have found for instance?that the 
1elative length of the blades to the diameter of 
the rotor is of great importance with regard to 
the flow pattern Caused by rotation of the rotor. 
TOO long blades Cause the liquid which is drawn 
intothe vortexto flowalongthe shaft oftherotor 
in a verytight Spiralthat may cause breakingup 
OffloCS Too short blades on the other hand do 
not pump a sufficient volume of 1iquid into the 
VOrtextoutilize all the liquidinthe basin Ihave 
found that the length of the blades may range, 
depending On other Circumstances?from about 
One-fourth to about one-third of the diameter of 
the rotor Sinailarly the diameter of the rotor 
must be properly proportioned to the size of the 
baSin With a rotor mounted on a horizontal 
Shaft the diameter of the rotor must be propor 
tioned to the depth of the liquidin the basin. A 
diameterranging from 0.5to 0.7the liquid depth 
is generally Satisfactory It will be understood 
that Such dimensions are not sharply criticaland 
Iriay Wary COnSiderably with Such things as the 
number of blades provided the shape and dimen 
Sions of the basin the number of rotors used and 
the nature of the liquid to betreated The im 
portant thing is that the flow set up is of the 
ClOSed Cycle vortex type and embraces substan 
tially all liquid within the sphere of influence of 
a rotor the liquid being drawn into the rotor and 
then thrown outwardly substantially uniformly 
in all directions. 

Obviously toobtain the same amount of agita 
tion the size of the rotor can be smaller with 
higher peripheral speeds and must be larger with 
lower Speeds I have foundrotors of the dimen 
sions mentionedand with a pheripheralspeed of 
2to3feet per Second very Satisfactory. 
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The rotor may be mounted in various ways in 
the basin. 
Inoneform ofmyinventiontherotorismount 

ed on a horizontally extending shaft which may 
extend either longitudinally or transversely of 
the basin In either case the horizontal shaft 
may be Spaced from the floor Of the baSin a dis 
tance leSS than half the normal liquid depth; I 
have found it satisfactory tosubmerge the shaft 
in a depth of liquidfrom about one-half to about 
two-thirds ofthe normalliquid depth By main 
taining the rotor nearer to the floor I obtain a 
very goodsweeping ofthe floor by the vortex flow. 
My invention Will be more fully underst0od by 

reference to the detailed deScription Which fol 
lows and to the draWings Which Show preferred 
embodiments of the invention and in Which like 
refererice Characters designate Similar elementS. 

Figure 1 is a cross-sectionalview of anembodi 
ment of the invention; 

?Figure 2 is a partial View Of the apparatus of 
Figure with a modified inlet arrangement; 

Figure 3 is a partial vertical CrOSS-Sectional 
View ofthe apparatuS Of Figure 2; 
Figure 4 is a plan View of another embodiment 

Of the invention. 
The apparatus of my invention Shown in Fig? 

ures 1 to 4 comprises a basin Ij of Conventional 
Size and shape but without conventional bafleS. 
The baSin may be of any deSired Shape?Such aS 
rectangular as Shown The baSin 9 has a Sub? 
stantially flat bottorn ? f and upStanding bound 
ary walls, Such as Side Walls 2 and 3, and end 
walls l4 and 5, Or in the Case Of a round baSin, 
a boundary wall I6 Ordinarily a Walkway H8, 
such as is shown in Figure 4, will run along the 
top ofthe basin I Liquid to be treated may 
enter the basin in any Suitable manner at One 
end of the basin as through an inlet 20. Treated 
1iquid is WithdraWn from the baSin at a 10Cation 
functionally remote from the inlet, as through 
an outlet pipe 24 leading from the other end of 
the basin. One Outlet 24 is Shown in Figures 1 
and 4 (and in a separate coagulation chamber 
the inlet 20 and the outlet 24 may be pipes ex 
tending through the Same Wall of the basin, aS 
shown in Figure 4)?but a plurality of ports 24 
WOuld be uSed Orthe liquid be pernaitted to Over? 
flow the Wal Of the COagulating Chamber Where 
the flocCulated Iiquid is discharged directly into 
an adjacent settling Chamber Such relative lo 
Cation of inlet and Outlet is permiSSible and n0 
Special means for distribution are needed be 
Cause the rotor when properly p0Sitioned Will 
immediately draw the incoming liquid into, and 
incorporate and retain it in, the Wortex flow 
whereinit is mixed with and distributed through 
at least an equal quantity of liquid undergoing 
COagulation The important thing with regard 
to the relative 10Cation Of the inlet and Outlet iS 
that they are functionally?but not neCeSSary 
spacially?remote from each Other By funC 
tionally remote I mean that they are 10cated SO 
that the vortex or vortices set up in the basin 
are interposed in the path Of the liquid from the 
inlet to the outlet A drain 25 is provided in the 
bottom of?hetank sothatthe basin Canbe emp 
tied if desired The inlet 20, outlet pipe 24 and 
drain 25 Will be provided With Suitable Valves, 
not Shown. * 
One or a plurality of rotors 30 are provided in 

the basin 0. Whiletworotors are shown in Fig 
ureS1 and4 it Willbe obvious that any number of 
rotors may be provided and that the number will 
be dependent on the Size of the basin and of the 
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6 
individual rotor Insmall basins a single rotor 
is Satisfact0ry. 
Each rotor30 Comprises a plurality of horizon 

tal blades3? which naay be mounted on any suit? 
able Supporting means?such as a Spider but 
Which are preferably mounted On One Side of a 
plate 32, as shown The diameter of the plate 
32, Or the Other Support is proportioned to the 
depth of the liquid in the basin H0 and may be 
Within a range Offrom about 0.5to about 0.7the 
normal 1iquid depth The blades 3! may be 
mounted on plate 32 either radially or at an an 
gle to the radius Preferably at least twelve 
blades are provided However the peripheral 
distance betWeen blades preferably should not be 
more than from 15to 20inches, So that with large 
1'Otors a much larger number Ofbladesis desirable. 
The Width of the blades 3! may be approximately 
One-seventh the dianaeter of plate 32 and their 
length frOn about One-fourth to abOut One-third 
the diameter oftherotor The plate 32is mount? 
ed on a shaft 33 which is driven by any Suitable 
means, not shown The shaft 33 may be mount 
ed longitudinally of the baSin I{ aS Shown in Fig? 
ure 1, Or transverSely as Shown in Figure 4. 
While it is generally Satisfactory to mount the 
Shaft at a Central elevation, I prefer to Space the 
Shaft from the floor of the basin a distance leSS 
than half the normal liquid depth, a preferred 
range being between One-third and One-half the 
normal liquid depth ObviouSly the tranSVerSe 
ShaftS need not extend fully aCrOSS the baSin aS 
Shown for Simplification, but Only to the rotor, 
and their inner ends Can in Such Case be Support?? 
ed by any Suitable meanS Similarly?in Figure 1 
the shaft 33 need not extend through the full 
length of the basin Instead two short shafts; 
Can be used extending from the Walls Of the baSin: 
to the rotors and their inner ends be supported 
by Suitable means. Such things are Wel1 knOWn: 
in the art and form no part of this invention. 
The operation of my coagulator wil1 be readily 

understood The liquid to be treated in the 
coagulator customarily is dosed with a coagulant; 
either before its entry into the basin I0, or dur?? 
ing its treatment therein or in some instances, 
it inay be subjected to nechanical floCCulation? 
alone For both purposes my Coagulator lends? 
itself very well Liquid to be treated may enter 
the basin asshown through inlet 20, andis dis 
placed forwardly to the outlet end of the basin 
and thence into Outlet Conduit 24, 1eading to a 
Settler Orfilter Or the like, not Shown?The inlet? 
20 and the outlet 24 may even be in the same 
Wall of the baSin, as Shown in Figure 4 From? 
this forward displacement from iniet to outle; 
the liquidis repeatedly deflected and drawn into, 
and held for a period of tine in?the vortex Set 
Up by the rotor or SuCCeSSive rotorS. 
Such a vortex is distinguished from the rota 

tional movement caused by the USual paddle agi 
tation by its three dimensiona1 flow pattern. 
While in the rotation of paddles through Iiquid 
the movement of the liquid is always in the same 
plane in Vortex Coagulation the liquid moves 
through numerous planes. Thus, the liquid 
pumped outwardly by the rotor will flow radially 
in all directions; one portion spiraling to the 
1iquid surface and another portion down to the 
floor of the basin; then horizontally along the 
floor and liquid surface respectively then up 
Wardly from the floor and downwardly from the 
Surface reSpectively to the axis of the rotor; 
and then horizontallyalongtheshaft tobeagain 
pumped outwardly from the axis of the rotor, 
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In the embodiment of Figure 1 the axis of the 
vortex will be longitudinally of the basin While 
inthat of Figure-4 the axiswillbetransversely of 
the basia It is important that the vortex flow 
caused bythe rotor 30 is greater than the normal 
displacement through the basin 40 so that the 
vortex will overcome the normal forward dis 
placement Thus any portion Of liquidapproach? 
ing any vortex is prevented from passing aCrOSS 
the vortex to the outlet as it encounters a 
stronger stream-of liquid Spiraling countercur? 
rently (Figure 4) or at right angles (Figure 1) 
to the direction of displacement Into this pat? 
tern the liquid approaching the vortex is for? 
cibly incorporated and Will remain part of the 
vortex flow for a period oftime Forward dis? 
placemeiat frorn the vortex can oaly take place 
at the outside of the vortex flow (Spiraling aWay 
from the rotor) So that it is impossible for a 
particle to flowacross the basin without becom 
ing incorporatedia each succeeding vortex. It 
should be undersbood that-each vortexis greater 
in volume and velocity than the forward dis? 
placement, and that it either is large enough 
to extend entirely aCrOSS the basin 1aterally Or 
there will be two or more tangential VOrticeS 
which extend frona Side to Side of the basin, 
During thetime the liquid is retained in the Wor? 
texan unusual Opportunity for particle-COllisions 
is provided as the particleS Contained in the 
1iquid are moved through a multiplicity of planeS 
instead of the usual rotation in One plane. 
Another characteristic Of a VOrteX flow is that 

the velocity throughout tends to be SubStantially 
COnStant Earlier flCCCulatOrS tended to InOVe 
quite Slowly in Order to avoid eddies and tur? 
buleice, but with a SubStantially Constant VelOC? 
ity throughout the vortex this limitation be? 
Comes less iraportant ThuS the rotOrs may be 
driven Wit?n a higher Speed than is generally 
thGught pernaiSSible in flOCCulation and I COn? 
template peripheral VeloCities from 2 to 3 feet 
per SeCond I have found that With the type 
Of agitation and the flow pattern Set up by-theSe 
TOtOrS SOrne turbulerace iS permiSSible and Often 
desirable This naay berdue to the fact that the 
intricate flow pattern Set up by these rotors pro? 
Vides Such unusual Opportunity for the contact? 
ing Of Old and neW flOCS and thus for building 
up OfflOCs which are tougher and less"Subject to 
breaking up than täOSe fornaed bygentle paddle 
agitation However with the construction of the 
rotor as deSCribed higher velocities of the rotor 
do not CauSe the Sarae increaSe in turbulanCe aS 
Would be the CaSe With sinilar speeds of paddle 
agitators It Should be noted eSpecialiy that this 
type of rotor avoids Setting up Small violent 
eddieS Which are COnducive to breaking Up the 
flOCS. 
Each vortex has a tendency to maintain itSelf 

and liquid approaching it is p0sitively drawn 
int0 it and incorporated into, and held in the 
flow pattern of the vortex. Thus any short 
Circuiting of the liquid in a horizontal flow from 
inlet to outlet is prevented and in effect a plu 
rality Of individual treatraent Cells are Set rup. 
This reSult is obtained without use of costly baf? 
fles Or the like, as Was neceSSary in prior art 
Structures, merely by applying a new positive 
type of-agitation In the present invention the 
1iquid with Contained?SuSpended particles is.free 
to drift gently and unobstructedly from vortex 
to vorteX?forWardiy-and, to some extent back 
Wardly As the liquid "is passed from unit to 
unit the Solids or flocs are agglomerated into 
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8 
1arge,…aeasepartielesthat have eXCellent Settling? 
and filtering qualitieS. 
? have fouad that With a 1ongitudinally eX? 

tending-shaft,Carrying Severalrotors,itisadvan? 
tageousto Space the rotors aS-ShOWn in Figure l, 
i e one rotor Such as 39a nearer to the inlet 
than to the Second rotor 30b, and the Second 
rotor 3üb adjacent the Outlet I have obServed 
that the first rotor 36a haS rnOre Work to do?as 
the rentire burden of accelerating the flow is On 
this rotor The second rotor 30breceives liquid 
which has already been accelerated?So that it 
Can?ieal Witha largerflOW. 
The liquid may enterthe basin li} in any suit? 

able manner However undue velocity which 
inight disturb the VorteXflow Shotild be prevented, 
ThuS?if the liquid is discharged from a pipe of 
usual diameter axially to the rotor as shown in 
Figure 1?I prefertorplace a bafle 60 in the path 
of the discharging liquid to prevent a Stream of 
highervelocity than the vortex flow reachingthe 
rotor Vanes 61,which maybecurved orstraight, 
rnay be prOVided and extend from the bafile 60 
to the Wall Of the baSin and Surround the inlet 
20, as Shown This arrangement provides distri 
bution Of entering liquid Over a large area and 
dissipatesitSvelocity So that it can be picked up 
bythe vorteXflow without distortingit. 
Another suitable inlet arrangementis shown in 

Figures 2 and 3 The inlet conduit 25, in these 
figures discharges into a chamber 65.of suitable 
size formed by two Walls of the basin I0, such 
as f3 and fá, and Walls 66 and 67. The wall 67, 
Which is parallel to the end wal114 of the basin, 
extends from above the normal liquid level to 
the floor of the basin but only part way the 
width of the basin?The wal166 extends from 
abOVe the normal liquid level to an elevation 
Suitably Spaced from the floor of the basin but 
preferably below the elevation of the shaft 33, 
thus providing an Outlet from the chamber 65 
diSCharging nearthe flo0r ofthe.basin Withthis 
arrangernent liquid Can be discharged into the 
IOWer portion Of the basin in a direction across 
the width of the basin With the rotor turning 
Glockwise the discharge from chamber 65 will 
be in the direction of the vortex flow passing the 
Outlet fron Chamber 65 so?that itis easily picked 
upWith0ut distortingthe vortexflow, 
With transversely extending shafts I prefer to 

mount the rotors as Shown in Figure 4, to-one 
Side Of the basin The inlet arrangement maybe 
the Sanaeas that of Figure 2 in whichrcase the 
chanaber65 willextendtransverselyfrom the wa11 
adjaCent the rotors part way across the basin. 
Any Other Suitable inlet may be uSed Which dis 
sipates the Velocity of the incoming 1iquid and 
prOVides aédiSCharge in the direction of the vor 
tex flow The shafts in this embodiment, will 
be mounted at an elevation and the rotors will 
be dimenSioned to the liquid-depth in the basin 
In the Same manner as described in connection 
With Figure 1. However in this embodiment,?it 
iS deSirable that the rotors be nnounted so that 
adjacent rotors Will berotated inoppositedireg 
tion, Such aS rotor 30c Glockwise and rotor 30d 
COunterclockWise I have found that when the 
rotors are rotatedin the-Same-direction thereis 
a Certaintendencyto a Circulationalong the walls 
Of the baSin liquid discharged from one vortex 
by-paSSing the SeCond rotor andflowing along the 
Wallto the Outlet ThistendenCyis counteracted 
by VOrtiCes moving in oppoSite directions where 
Water discharged from the first vortex flow meets 
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a larger flow-movingin opposite direction whereby 
it is deflected fron its direction Of flOW. 

It Will be Seen that the Coagulation Or floCCula? 
tion apparatus of my invention afords maximum 
Opportunity for floc COagmentation and amaSS 
ment with a minimum of structure The con 
Struction of the Coagulator is therefore relatively 
Cheap. The floc produced is readily settleable or 
filterable being tough and large. 

It Will be obviouS that the embodiments Shown 
and deSCribed are Only illustrative exairaples and 
that my invention is not lifaited to the exact 
COnStruCtion Of these erabodinaentS. BeCause Of 
the Small Space required my flocCulation appara? 
tus is Very Well Suited for Combined flocCulation 
and Sedimentation units and it Wil1 be under 
St00d that Such a uSe iS Contemplated as COfning 
within the Scope of the invention Thus, many 
Changes Could be made without departing from 
the Spirit and SCOpe of the invention and these 
Changes Will readily OCCür to thOSe Skilled in the 
art, 
This appliCation is a Continuation-in-part of 

my abandoned application, Serial No. 681,616, 
filed July 5?1946. 

I Clain1: 
1 Apparatus for COagulation comprising a 

baSin, an inlet into Said baSin, an Outlet from 
Said baSin functionally remote from Said inlet and 
eStablishing the normal liquid level in Said basin, 
Said baSin being free of partitions interposed in 
the path Offlow from Said inlet to Said Outlet, a 
rotatable horizontally extending shaft blade sup 
porting means affixed to and extending out 
Wardly from Said Shaft a plurality of blades 
afixed t0 and eXtending horiZOntally from One 
Side Of each Of Said blade Supporting ineans, Said 
blades haVing a Width less than their radial dis 
tance from the Shaft, Said Shaft being at an eleva 
tion that Said blade Supporting means are below 
the normal liquid levelin Said baSinasestablished 
by Said Outlet. 

2. The apparatus of Claim 1?wherein the diam 
eter of the rotor is of the order Of frona about 
One-half to about Seven-tenthS Of the norrnal 
depth of liquid in Said basin. 

3. The apparatuS Of Claim 1?Wherein Said shaft 
iS Spaced abOVe the floor Of the basin a distance 
leSS than half the normal liquid depth in Said 
baSin. 
4?Apparatus for COagulation of liquids com 

prising a baSin inlet means into Said basin, an 
Outlet from Said baSin functionally remote from 
Said inlet means and eStablishing the normal 
liquid level in Said basin, first and Second rotor 
means mounted in Said basin in longitudinally 
SpaCed relationShip, each of Said rotor means in 
Cluding a plate mounted for rotation around a 
hOrizOntal axis and a plurality of blades rigidly 
afixed to One Side of Said plate and extending 
inWardly from the periphery of Said plate only 
partWay to Said horizontal axis Of rotation, Said 
rotor means being mounted in Such manner that 
Said plates are at an e1eVation belOW the level Of 
Said Outlet, and means for rotating Said rotor 
meanS?Said inlet nneans discharging in the direC? 
tion of flow CauSed by rotation of Said rotor 
KXléa f1S? 

5. The apparatuS Of clain14?Wherein Said first 
and Second rotor means are mounted So as to 
rotate in Opposite directions. 

6. The apparatuS Of Clain14?Wherein Said first 
rotormeansis mounted nearerto Saidinlet means 
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than to Said SeCond rotor means and Said Second 
rotOr means iS adjacent Said Outlet. 

7. A COagulation apparatuS Comprising a lon? 
gitudinal baSin free of partitions that obstruct 
flOW therethrough, an inlet into Said baSin, an 
Outlet from Said basin functionally remote from 
Said inlet and establishing the normal liquid 
depth in Said baSin a plurality of rotatable hori 
ZOntal ShaftS extending in Spaced relationship 
from one longitudinal wall of Said basin trans 
VerSely Of Said basin, a rotor noura?ed On each of 
Said ShaftS adjacent Said Wall, each rotor COra 
prising a VertiCal plate rigidly affiXed to Said 
Shaft and a plurality of horizonta blades peri 
pherally mounted Gn that Side Of the plate faC? 
ing the OppOSite longitudinal Wall Of the baSin and 
extending inwardly from the periphery of Said 
plate the Width Of Said blades being about One? 
Seventh the diarneter of Said plate and their 
length Within the range Offrom about One-fourth 
to about One-third the dianneter of the plate, Said 
Shafts being Spaced frona the floor Of Said basin 
a diStance betWeen One-half and One-third the 
normal liquid depth in Said basin. 

8. Apparatus for COagulation Comprising a 
baSin an inlet into Said baSin an outlet from 
said basin functionally remote from said inlet 
and eStablishing the normal liquid level in Said 
baSia, Said baSin being free Of partitions inter? 
pOSed in the path Of flow fronn Said inlet to Said 
Outlet at least two rotors nounted in Said baSin 
interpoSed in the path Of flOW from Said inlet to 
Said Outlet each Of Said rotors including a blade 
Supporting means, and a plurality of blades af? 
fiXed to and extending from One Side of Said blade 
SuppOrting meanS?Said blades haWing a Width leSS 
than the radius of Said Supporting means, Said 
blade Supporting rneans being rotatably mounted 
at an elevation below the normal liquid level in 
Said baSin as eStablished by Said Outlet and 
rneans for rotating Said rotOrS. 

9. In a COagulating apparatus COmpriSing a 
baSin haWing an inlet and an Outlet Said Outlet 
being functionally Separated from Said inlet and 
adapted to naaintain the liquid level in Said baSin 
within predetermined normal operating limits a 
rotor interpOSed in the flOW from Said inlet to Said 
Outlet?Said rotOrincluding a plate naounted Verti? 
Cally for rotation abOut a horiZOntal axis at an 
elevation below Said normal liquid level a plu 
rality Of bladeS rigidly affixed to One Side of Said 
plate and extending inwardly from the periphery 
Of Said plate Only partWay to Said hOrizOntal axis 
Of rotation?the number Of Said blades being Such 
that the maximum peripheral distance between 
Said blades is from about 15 to about 20 inches, 
and means for rotating Said rotor. - 

WALT H GREEN. 
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