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14 Claima (O.210—3) 
Thisinventionrelatesto improvementsinsew- F?g.11 isa fragmentary frontelevation of the 
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age disposal apparatus,and has for its prin 
Cipal object the provision of novel and highly 
adyantageous means for removing the precipi 
tated sludge from the Sedimentation tanks and 
accumulations from analogous operations. 

Considerable dificulty has been experienced in 
the past in removing precipitated sludge accumu 
lating in the bottoms of tanks constituting a part 
0f SeWage disp0Sal Systems,and the present in 
Vention COntemplates the provision in?the tanks 
of meChanical means for collecting the sludge 
in Suitable chambers or hoppers from which it 
may be remOved by grawity or by means of a 
pump Or Other conveyer. - 
The invention further comprehends certain 

novel structural features of the mechanical 
Sludge-collectingmeans and of thetanksin which 
they Operate,whereby the operation of the Said 
colecting means and the apparatus as a whole 
is made highly eficient? 
A further novel feature of the invention re 

Sides inthe provision of means for collecting and 
removing scum,grease and oil from the surface 
of the liquid in the tanks. 
Afurther and morespecific object oftheinven 

tion is the provision in the collecting mechanism 
0f means adapting the Operation thereof to the 
mOre Or leSS irregular Surfaces of concrete tanks 
in which they may be used? - 
In the attached drawings: - 
Figure lisa plan view of a sediment tank made 

in accordance With my invention; 
Fig.2is a longitudinal section on the line 2—2, 

: Fig?1; 
Fig.3 is a transverse section onthe line 3—3, 
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Fig.4is afragmentary sectional enargement 
showingthe efluentendof thetank andiHustrat 
ing detailsof the mechanical collector; 
Fig.5 is a fragmentary elevation of one of the 

fights forming a part of the collector; 
Fig.6is a viewsimilarto Fig.4,butillustrating 

a modification in the construction of the col 
1ector; *?7isanendelevationoroneorthefights 
illustrating-details of the collector construction 
shown in Fig. 6; - 
Fig.8 is a fragmentary front elevation of the 

fiight Shown in Fig,7; - - 
Fig.9 is a view similarto Figs.4 and 6,illus 

trating a still further modification of the col 
1ector mechanism; r - 
Fig.10 is an end elevation showing details of 

the flights of the collectorshown in Fig. 9,and 

fight shown.in Fig,10. ·. - 
Referringto the drawings,the apparatusillus 

trated comprises a main tank 1 having four 
independent longitudinal sludge chambers,2,3, 6á 
4 and 5,respectively. Sewage is fed to these 
Chambers from a common influent channel6and 
through independent branch channels 7 con 
necting with the channel 6. The sludge-free 
liquidis collected and drawn of from the various 
chambers through a commonefuent channel 8 
at the opposite end of the tank structure from 
the influent channel 6. In that the individual 
chambers and the associated apparatus are 
*Gentieal,further description.wilbegonfined for 70 
the Sake Of brevity to a single chamber. 
The tank chamber,the length of whichpref 

erably is from three to five times its width,has 
at its infiuent end one or more hoppers 9 extend 
ing below the foor level of the majorportion of 
?he tank,the hoppers in the present instance 
numbering tWo and being separated by a wall 
10.tapered at the_top and with its upper edge 
substantialy on a line with the floor Ievel of the 
majorportion of thetank. The hoppers 9,9 con 
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stitute the sumpinwhich thesludgeis c6nected * 
in a manner hereinafter described and from 
which it may be drawn through pipes 11 extend 
ingto the bottom of the hoppers,as illustrated, 
and connected through the wal of the tank 
with a pipe1ine12 extending to suitable pump- * 
ing apparatus(not Shown). - * 
The SeWage is admitted to the tanks from the 

channels 7throughsubmergedpipes13,therebeing 
two ofthese pipes foreach chamber,inthe pres 
ent instance,1ocated respectively above the hop 
pers 9,as Shownin Fig.3. Thepipes 13 discharge 
horizontally-asindicatedin Fig.2,so thatthein 
fuent substance is projected against the wall of, 
the tank,A large part of the suspended solids in the iquid entering the tanksetiesimmediatey * 
into the hoppers 9,the remainder being carried 
towards the efluent end and settling out to the 
bottom of the major portion of thetank,1eaving 
a clear liquid eventuallywhich discharges over a 
weir 14into the efluent channe18at the opposite 
endofthetank Theweirpreferablyisverticaly 
adjustable. - 

?n orderto eliminate thesludge which collects 
* the botom ofthetank,Iprovidea subnerged 105 
Sludge collector mechanism,Which,consists in a 
preferred form of two endless strands of chain 
15and 16whichoperateuponaseries ofsprockets 
17,as Shown in Fig.2. Thesésprockets are car 
riedrespectivelyuponaheadshaft 18,8footshaft 1 10 
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19,and upper and lower turn shafs 20 and 21? 
respectively. The shaft 18 is connected through 
a chain 22with a countershaft 23,and this coun 
tershaft is connected by suitable gearing with a 
motor24 which constitutes the prime moverfor 
thé chains 15 and 16. The chains are connected 
at predetermined intervals with cross pieces or 
flights 25 which project from the outer sides of 
the chains,and the foot shaft 19 and turn shaft 
21 are so mounted in the tank that these flights 
wipethe bottom ofthetank,as clearlyillustrated. 
The flights25 may be made of any Suitable mate 
rial such as steel or wood. 
In the top of the tank are mounted rails 26, 

these being supported in the present instance on 
transverse beams.27,these rails belng adapted to 
support and guide the upper run of the ghains 
at a predetermined levelin the tank. This 1evel 
corresponds closely to the normal liquid level so 
that the flights 25 are only partialy submerged 
in the top run of the chains. The chains moved in?he dreetion üdicatedby?hearrgws*g.2 
and in the lower run of the chains,the flights 25 
function tosweeptheprecipitatedsludgefromthe, 
tank into the sump. In the arrangement de 
scribed,the flights 25 are utilized in the upper or 
return run of the chains to collect the seum, 
grease and oil at the surface of the liquid and to 
carry it into a scumtrough 28°atthe efluent end 
of the-tank,the scum being conducted away or 
Withdrawn from the trough in Suitable manner. 

It is essential that all of the settled Sludge be 
removedfromthetank,andasitisdineulttofin ish concrete to give accurately smooth 8urfaces, 
T provide means in the collectors to compensate 
for unevenness inthe masonry andto compensate, 
also for wear in the fights or scrapers. Thls 
means I have illustrated in Flgs.4 to 11,inclu 
sive. In the embodiment shown in Higs.4 and 5, 
the flights are carried by arms29 which are piv 
otally secured to the carrying links 30 of the 
chains. With this arrangement,when the flight 
travels owerthe upperturnshaft 20,it drops for 
ward until it comesinto contact with the bottom 
wall of the tank,Tn order to make the action of 
the fights embrasive of théentire length of the 
tank,the cornerwhere the bottom of thetank 
joins the front wall is rounded out,as indicated 
at 81,and as shown in *g,4,thegurve 31is so 
related to the shaft19thatthe fight comes into, 
contact with the surface of thetank at the top of 
this curved corner. This prevents accumulations 

· at the corner which would prevent a thorough 
55 

cleaning action of the flights and which might 
tend to clog the 8pparatus. - 
Inthe embodiment shown in*gs.4and 5,th 

arm 29 is provided with a stop 32 which by en 
gagement of the link.30 positively limit8 th8 

- ?ownyard movement ofthe fight and prevent8 
60 jamming. *?embodmentorthededceisshownin 

Figs.6,7and8. Tn this instance,the fight25is 
sidably mounted in a?bracket 33 secured to the 
9arrying Hnk 34. Also plvoted on the link34 is 

; a lever35,onearm of which is weighted at36, 
whle the9ther arm 37 engages the inner edge 
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ofthefight. Thearraggementissuchthatwhen 
thefught passes overtheshaft20,the arm37 is brpught byth?8ctop of thewelght36?g8ingt?he 
inner edge of the fight25and tends to force the 

.1aier outwardy on the supporting bracket 33. 
The lever 85 functions during the domward 
Dapwegoent of the fightaroundthe eurved corner 
31,butduringthe ma}o?portlon of therearward? matheauht,??had*lentyinewtact 

19,146 
with the bottom of the tank by its own welght. 
A'somewhat similar arrangement is shown in 

Figs,9,10 and 11. In this instance also,the 
flight 25 is slidably mounted on an arm 38 on 
the carrying1ink39,but a spring40 replaces the 
weighted arm35 and functions after the manner 
of Said weight to resiliently hold the flight in an 
extended position on the brackets 38, 

80 

In each of the aforeSaid devices,it will be noted - 
that the fight resilienty or flexibly engages the 
Surface of the tank Whereby irregularities and 
unevenness in the saidsurface are fully compen 
sated. , 

Byreferenceto Fig.2,itwillbe notedthatatthe 
inner edge of the hopper 9,overhanging railsr41 
are providedWhich formanextension of the track, 
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in the bottom of the main portion of the tank, 
projectirgover the forward edges of the hopper 
and b8yondthe centre line of thelowerturnshaft. 
These overhanging tracks prevent a sudden drop 
of the piwoted flight8,8uch a drop Will agitate 
the settled solids and cause a portion of them to 
go again into 8u8pension. - 

It wil be abvious that there may be much 
modific8tion in the detBil 8tructure of the tanks 
and of the colector apparatus without departure 
from the essentialfeatures of the inwention, 

I claim: - - , 

1. In 8eWage dispo8al apparatus,the combina 
tion with a 8ettling tank h8wing a substantially 
vertical end wall and Where the bottom joins the 
8aid Wall a rounded corner,of sludge-removing 
means at the opposite end of the tank,an endess 

1 

conveyer having rigid transverse fights adapted 
to sweep the accumulated sludge in the bottom 
of the tank to sald removing mean8,and means 
afording free movement of the fightsawayfrom 
the conveyer and into eagagement with the 
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rounded corner and the bottom of the tank to ? thereby efect a substantialy complete 
Of Said sludge from thetank. * 

2. Tn SeWage disposal apparatus,the comblna 
tion with a settling tank having a depressed 
hopperat one end and hawing the lower trans 
verse corner at the opposite end where the end 
Wall meets the bottom of the tank rounded ?ub 

TemoVal ?15 
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stantialyon the arc ofacircle,asludge colector, 
insaidtankincluding apair of transverseshafts, 
and an endless conveyer op@rating on Saidshafts, 
the shaft adjacent the rounded end of thetank 
being arranged concentrically with the aforesaid 
rounded transversecorner,and fightscarried by 
Said conveyer and adapted to sweep the said 
rounded corner and thebettom of the tankso as 
to carry the entire mass of accumulated sludge 
toward and into ?he said hopper. - 

125 

3.In a sewage disposal apparatus,the com-, 
bination with & settling tank hawing arsubstan 
tially vertical end Wall and where the bottom 
joins the sald Wall a rounded corner,the side 
walls of saidtankandsaidendwallbelng formed 
with upwardly extending surfaces confining the 
entire mass of accumulated sludge,of sludge 
removing means at the end of the tank opposite 
said rounded corner,an endless conveyer having 
rigid transverse flights adapted to sweep the 
entire mass of ?ccumulated ?udge ln the bottom. 
of the tank to sald removingmeans,and means afordingfreemovengntofthefightsawayfrom 
the conveyer and lnto engagementrwith thésald 
rounded coraer ?sd the bQtom of the tank to therebyefect?gu??alygompleteremovalof 
the said sludge from the tank? … - - 

4. IQ @ se?ge @i?98?} ?pparatus,the com 
bhailon with a sg?ng ?gkhaving a substan 
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19,146 
tially vertical end wall and where the bottom 
joins thesaid wal a rounded corner of sludge? 
removing means atthe oppositeend of thetank, 
an endless conveyer havingrigid fights adapted 
to sweep the accumuiated sludge in the bottom 
of the tankto saidremoving means,sald flights 
being mounted on said conyeyorfor limited free 
movement from the plane of the conveyer in ex 
cess of the normal distance between said con 
veyer and the surfaceof the rounded corner and 
bottom surface of the tank to cooperatively en? 
gage said rounded corner and the bottom of the 
tanktothereby effect asubstantialy completere?: 
moval of saidsludgefrom the tank and to main 
tain said cooperative engagement after Wear in 
the flights occurs. - 

5. In Sewage disposal apparatus,the Combina 
tion with a settling tank having a substantialy 
verticalendwallandwherethe bottomjoinssaid 
walla rounded corner,of sludge removing means 
at the opposite end of the tank,an endless con? 
veyer having rigid transverse fights adapted to 
sweep the accumulated sludge in the bottom of 
the tank to said renOving means,arms seCUred 
to said conveyer for Supporting Said flights,and 
means affording free movement of the flights 
away from the conveyer and into engagement 
with the said rounded corner and the bottorn of 
the tank to thereby efect a substantially com 
pleteremoval of thesaidsludge fromthetank. 

6. In sewage disposal apparatus,the combina? 
tion with a settling tank having a Substantialy 
vertical end wall and where the bottom joins Said 
wall a rounded corner,of sludge-removing means 
at the opposite end of the tank,an endiess con 
veyer having rigid transverse fights adapted to 
sweep the accumulated sludge in the bottom of 
the tank to Said removing means,8nd arm Sup? 
portingsaid fights and pivotally attached to the 
conveyer wherebythe fightsare freely movable 
bygravity into engagement withthe saidrounded 
corner and the bottom of the tank to thereby 
efect a substantialy complete removal of said 
Sludge from the tank. 

7. Insewage disposal apparatus,the C0mbina?, 
tion with a settling tank haying the corner at 
one end where the bottom joins the end wall 
rounded and having atthe other end a depressed 
Hopper,of an endless conveyer extending from 
oneend ofthetankto the other,fights mounted 
on said conveyer upon axes transverse to the 
tank,and means afordingfree movement ofsBid 
flights into engagement with the bottom of the 
tank,said conveyer being so mounted that Said 
fightsareadaptedto engage the endwall of the 
tank above said rounded corner and to sweep 
overthe 1atterin a downward movement whereby 
theyareefectivetosweepthe settiedsludge from 
the rounded cornerand from the entire bottom 
surface of the tankinto the hopper, 

8. Tn sewage disposaf apparatus,the combina 
tion with a settling tank having the corner at 
one end where the bottom joins the end wall 
rounded and having at the other end a depressed 

;·hopper,of an endless conveyer extending from 
one end of the tank to the other and having 
flig?ts pivotally mounted thereon on axestrans? 
verse to the tank and adapted to move around 
said pivots in the lower run of the conveyer to 
eagage?he bottom of the tank,said conveyer be? 
ing so mounted that said fights"are adapted to 
engage the end wall of the tank above Said 
rounded cornerand to sweep over the latter in 8 
downward moyement whereby they are efective 
to sweepthe entiremassof settled sludge from 

3 
thebottomsurtace ofthetankinto the hopper, 

9. Insewage disposal apparatus,the combina 
tion with a settling tank having a substantially 
vertical end wal and wherethe bottom joinsthe 
Said wall a rounded corner,of sludge-removing 
means at the opposite end of the tank,an end 
1ess conveyer operating insaid tank,arms pivot 
aly secured to Said conveyer,fights carried by 
said arms and adapted to contact with said 
rounded corner and the bottom of the tank to 
thereby efect a Substantially complete removal 
of said siudge from said tank and to the sludge 
removing means,Said arms extending rearwardly 
with respect to the direction of movement of 
Said conveyer and forming an acute angle with 
the latter,and means associated with said arms 
for maintaining an acute amgle while permitting 
a predetermined angular movement of the arms 
with respect to the conveyer. · ? - 

19. In.sewage.gisposal apparatus,the comb 
nationwithá settlingtank having a Substantially 
vertical end wal and where the bottom joins 
the said wall a rounded corner,Sludge removing 
?neans at the opposite end of the tank,an end 
less conveyer operating in Said tank,arms pivot 
ally secured to Said conveyer,fights carried by 
Said arms and adapted to contact with the Said 
rounded corner and the bottom of the tank to? 
thereby efect a Substantially complete removal 
Of Said slUdge from Said tank and to the sludge 
removing means,and shoulders on said arms 
adapted to engage portions of the conveyer to 
limit the Swinging movement of Said arms with 
respect to the conveyer. , - 

11. In sewage disposal apparatus,the.combi? 
nation with a settling tank having a Substan 
tially vertical end wall and where the bottom 
joins the Said Side Wall a rounded corner, of 
sludge-removing means at the opposite end of 
thetank,an endless conveyer operating in said115 
tank,arms projecting from said Conveyer,flights 
sidably secured to Said arms permitting adjust 
ment there0f to and from the COnveyer,Said 
fights adapted to contact with the said rounded 
corner and the bottom of the tank to thereby 
effect a Substantialiy complete removal…of said 
siudge from said tank and to the Sludge-remov 
ing means,and means carried by the conyeyer 
and acting on said fightstg?naintainthem re 
siliently in an extended??ionrelative to said 
8T01S?. , ? … ~ 

12. In Sewage disp0Sal 8pparatus,the conbi 
nationwith a Settling tank having a Substantially 
vertical end wal and wherethe bottom joins the 
Said end wal a rounded corner, of sludge-re 
moving means at the opposite end of the tank, 
anendless conveyer operatingin said tank,arms 
projecting from said conveyer,fights slidably 
secured to said arms permitting adjustment 
thereof to and from.theconveyer, said fights 135, 
adapted to contact with the Said rounded c0rner 
and the bottom of the tank to thereby efect a 
substantialy.complete removal pf said sludge 
from said tank and to the studge-removing 
means,and gravity.actuated means.carried by142 
the conveyer and acting On Said fights to main 
tain them resilientiy ip an extended position 
relative to the conveyer, - - 

13. Tn sewage disposal apparatus,?he combi 
nation with a settling tank having a substan-14? 
tialy vertical end wall and where the bottom 
joins the said end wall a rounded corner,of 
sludge removing means at the opposite end of 
the tank, an endless conveyer operating in Said 
tank,arms projecting from said conveyer,fights 150 
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flights adapted to Contact with the Said round 
ed corner andthe bottom of the tankto thereby 
efect a substantially complete removal of said 
sludge from saidtank and to the sludge-remov 
ing means,and weighted levers pivotaly mount 
ed on the conveyer and operatively engaging said 
fiightsto maintain them in an extended position 
relative to the conveyer? - 

14, In Sewage disp0Sal apparatus,the combi 
nation with asettlingtankhaving a substantially 
vertical end Wal and where the bottom joins the 
saidend wallarounded corner,ofsludge-remov 

19,146 
sidablyseeured to said arms permitting adjust 
ment thereof to and from the conveyer,sadd? ing means at the opposite end of the tank,an endless conveyer operating in sald tank,arms 

projecting from said conveyer,fights slidably 
secured to said arms permitting·adjustment 
thereof to and from the conveyer,said fights 
adapted to contact with the said rounded corner 
and the bottom of the tank to thereby efect a 
subsantialy complete removal of "said sludge 
from said tank and to the Sludge removing 
means,and springs operative on the flights to 
maintain them in an extended position relative 
to the conveyer. - 
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